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ABSTRACT- 

This report seri'es defines and measures the 
"information activity" within the national economy. "Information 
activity" is defined to include those specific industries and 
occupations whose primary function is to produce, process, or 
transmit economically valuable information. Changes in the national 

' labor force are analyzed over a 120-year span. This volume contains 
the executive summary and the major findings of the study. It defines 
information and includes a formal set of National Income and Product 
Accounts for the primary and secondary information sectors, with 
input-output matrices for both of these sectors. In addition, it 

= specifies the information-related occupations of both the primary and 
secondary information sectors. Finally, it presents lists of 
information policy issues pertaining to industry, government, and^ the 
home and makes two recommendations as to how the Federal government, 
might meet the public policy issues posed by the expansion of our 
information activity. (Author/DAG) 
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. / FOREWORD 

Physicb^, a discipline at the heart of our last major 
technological ..revolution , yielcis a quotation that is highly 
appropriat(2 to the presen,t ' work : 

/ ■ ( ■■ 

/V/hen you can measure v c you are speaking 
/ about, and express it in numbers, you know 
I something about it; but when you cannot 
/ measure it, when you cannot express it in 
/ numbers , your knowledge is of a meager and 
/ unsatisfactory kind: it may be the beginning 
/ of knowledge,, but you have scarcely,, in your 
/ thoughts-, advanced to the stage of ■ science , . 



/ 



/ 



William Thomson, Lord Kelvin 
-vt 1824-1907) English Physicist 



Notions o-f yet another major revolution/, one that will 
bring-about a "post-industrial" society, have been in the air 
fjor: some time now. Yet, few steps toward the measurement of 
ythis revolution's most important element — •/ information 
,'activities — were taken until Dr. Porat beigan the investigation 
'^that is reported in' tnese volumes. We might say, then, that 
this study, truly a seminal one, pushes ou/r knowledge of an 
information economy closer to "the stage df science , " 

This report proposes a conceptual framework for 
defining the information activities of an advanced economy, 
and prescribes an objective way to quantify them. Without 
such definition and measurement, I cannot imagine how we can 
f o»-inula te sound policy for an information society. The fact 
that so many information policy issues are pressing upon us 
adds to the pertinence of thcf research. 

It may strike .some as odd that the Office of Telecom- 
munications, an organization/ concerned principally with 
■■■"telecommunications technology, would offer a report dealing 
with the whole range of information act ivi ties , The explanation 
lies in the need to view /telecommunications in the larger ' 
context of its effects on other aspects of society. Satellite 1 
netv/orks, for example, can be an instrument* i jr: regional \ 
economic development. Retail terminals can. perform bankiiig \ 
functions. And electronic qommunicat ions is steadily 
diminishing the volume of traditional postal delivery. Thus, 
it is essential to appreciate how 'issues internal to 
telecpirjnuni cations influence other kinds of information 
activities. ' Conversely, ways of achieving broader policy 
objectives might well produce decisions affecting te lecommunica^. 
tions services, I have in miiid such goals as the provision of 
equal access to high-quality health care or the expansion of 
continuing education, both of which obviously can be facilitated 
by the electronic media. To the extent that telecommunications 
and its sister technology, computers, are at the core of the 
infrastructure of the information society, their relationships 
with the larger society are every bit as importanr as their 
internal problems, 

(iii) 
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The concepts and methods described in these volumes 
have befjun to attract wide national and international notice, 
They are 'cited by officials of the . Congress , the Executive 
Branch, and the regulatory agencies. They are beijig .studied 
by international organizations. Yet, in spite of all .the 
acknowledgments, this study constitutes only a poinf of 
departure toward a more complete understanding of the 
information society . We must devise and test alternative 
representations of the information economy against this one. 
We still have to settle on the best model, achieve 
comparability among models in other countries, produce 
trend data, and construct the methods for predicting 
consequences of alternative policy decisions. 

I am confident that this additional work will be taken 
up by others. Moreover, I believe that their efforts v/ill 
sharpen these concepts into a new tool , a tool of great 
value because of its clear relevance to the course of our 
world's complex societies. 



John M. Richardson 
Director 
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INTRODUCTORY NOTE . / 

/ 

Science, commerce and technology are inextricably 
interconnected in American society. It is therefore 
fitting that this effort to clarify one aspect of their 
impact was a joint project of the National Science 
Foundation and the Department of Commerce./ The National 
Science' Foundation provided the funds, needed to undertake 
the project, the Department of Commerce th/e institutional 
setting in which to conduct it. The bond/ was cemented 
through a common concern with telecommunications 
technologies and policies. . / 

« . / 

We were particularly motivated by the prospect of 
increasing the substance surrounding fascinating concepts 
about the changing nature of American society. The 
evident acceleration -in invention and application of 
information technologies and the social and economic 
change which accompanies this development, is directly 
relevant to a wide range of policy concerns. 

The findings of this research are' provocative and 
concise. We trust that they will stimulate and illuminate 
public , discussion . ' The -report describes some of the ways 
in which the findings have been applied thus far..- Yet it 
is clear that this work is .an incremental contribution and 
tiiat much remains to be accomplished. Work has- begun in the 
U.S. and abroad to extend the data base developed in the 
project. I extend an invitation to readers to contribute 
their reactions to the report and their ideas on further 
research. '' 



Charles N . Brownstein 
Program Manager- 
Telecommunications Policy 
Research' Program 

National Science "Foundation , 19 77 
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THt: INi-'O-O-tiVrCON KCOMOMY RoporL Series totals niivj volumoi.-^, each of which has 
itii own subtitle. 

■ ' 

77-12(1) — THK irJFORMVnCN IX'CN'OMY : Definition and Measuroriiont Dr. Marc 

Uri Porat 2iyb \>y, ' ■ 

Thii-,: vdumo contai i\ jtho oxccru" i su:iaii.tr:y anci Lhu major findings 
of trvo study. 1 1 d-.^ infonuation activity and includes a formal^ 
yotr--of National Incoric- • £ind Product Accounts for the primary and 
secondary inforrr.at Lorl Gcctorfi, v;i th input-output ^uatricos for both 
oi thc3o Doctori-":. Iri addition, it spocifios tho informa tioa- related 
occupar,io[ir, of both -Uiie primary and iiccondary information soctoni; 
this includes a consijderation of private and public bur.-aucraclcs . 
rinaily, it prcocnts ilintn of information policy i:ir,x\ci\ portalninq to 
industry, government,! ^:nd the home and makes two recommendations to 
how tho Federal qoverinment miqht moot tho public policy issues po?ad 
by tho expansion of du^ information activity. 

77-12(2) the' 1MI-'0R:-1^TICN HCOjIO'Y: Sources and McM'.hods for Measurinq tho Primary 
Information Sector (Detailed Industry Keportu) — Dr. Marc Uri Porat — 
188 pp. 

This volume presents reports of the 2^ major industries that compose 
the primary information sector. The volume's classification sch<.!mG 
is basijd on the Bureau of F^conomic Analysir, Input-Output Matrix. Kach 
industry is discussed in qrcat detail. The discussions include tho 
reasoning behin'd considering the industry as part of the primary 
information sector, a breakdown of the subordinate industries that 
compose the larger industrial category,, a narrative of tlie informational 
aspects of the industry, and a report of the final demand and value- 
ad(,led„components . The service, nianuf acturinq , and construction sector;- 
of the economy are considered. • 



v;e call to the reader's attention that the most critical part of Uv- 
entire report series is to be found in the first two volumes. The 
remaining volumes are essentially supplements to and extensions of 
Volumes 1 and 2. ■ 

77-12(3) THE INFOF^'-iATIOM ECONOMY': The Interindustry Trans^c.ions Matrices (1967) 

Or. Marc Uri Porat, wi'th the assistance of Michael R. Rubin — 58 pp. 

volume 3 consists of input-output tables showing transactions in the ^ 
1967 economy.' One ^table. shows a breakout of 108 industries, another 
of 190 industries. 

77-12(4) — THE INfOW-lATION . ECONOMY: The Technology Matrices (1967) — Dr. Marc 
Uri Porat, with the assistance of Michael R. Rubin — 117 pp. 

Volvime 4 includes A-coof f icient matrices for the 1067 economy at 
both the 10f> find 190 lev-ls of detail. 
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77-12(5) — THE INFORMATION ECONOMY: Tlie "Total - Effect*' MatricQs (1967) — 
Dr. Marc Uri Porat, with the assistance of Michael R. R(i}:)in — 
117 pp. , / 

I 

Tliis volUTie contains the 1967 Inverse Matrices witli detail at 
both the 103 and 190 industry levels. ' / 

• 

Volumes 3 through 5 contain backup 'information to Chapters 6 
and 10 of Volume 1. 

77-12(6) ■ — 'TOE INFORM/^TION ECONOMY: The Labor Income by Indus/:ry ^1atrix of 
Employee Compensation (1067) — Dr. Marc Uri Porat', with the 
assistance of Michael R. ?.ubir» — 100 pp. / 

/ 

Volume 6 consists of a table of 4??. occupations ^nd 108 industries 
showing the wages paid by each industry to each /occupation in 1967 

/ 

77-12(7) ~ THE INFORI-IATION ECONOMY: The Labor Income by Industry Matrix of 
Employee Compensation (1970)^— Dr. Marc Uri P^rat, with the 
assistance of Michael R. Rubin — 91 pp. j 

Volume 7 consists of a table of 4 22 occupatic^ns and 308 industries 
showing the wages paid by each industry to each occupa*tion in 1970 



Volumes 6 and 7 contain backup information fo Chapter 7 of 
Volume 1 . 

/ 

77-12(8) — THE INFOPMJ^TTON ECONOMY: National Income, /Workforce, and n^nput- 
Output Accounts — Dr. Marc Uri Porat, wi^h the assistance of 
Michael R. Rubin — 91 pp. / " 

I 

This volume containf^ backup material- to Chapters 4 an3 9 of 
Volume 1. It consists of a number of tables, including those 
that show trends in the labor force over time and National 
Income Accounts information. / , . 

77-12(9) — THE INF0R>1ATI0N ECONOMY: User's Guide to the Complete Database 
Micliael R. Rubin — 71 pp. 

I ■ 

This vo3ume is a user's guide to the computer model which 
describes the information elements of the economy in thp bench- 
mark year 1967. The database is available on magnetic tape 
through the National Technical Information Servj co , Springfield, 
Virginia, Accession No. PB-264 172, titled "The Information . 
Economy. " 
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CHAPTER ONE 
EXECUTIVE SUMMARY 



We began this study with two major goals in mind: to define 
and measure an "information activity" in the U.S. economy; a. i 
ro examine the structure of the information activity with 
respect to the rest of the economy. A third goal, not a 
part of the original study but which developed as interest 
in the project grew, was to discuss. the implications of our 
findings: what it means for the U.S. to evolve fro'm an economy 
that is basfed primarily in manufacturing and industry to one 
that is based primarily in knowledge, communication and 
information. 

This summary chapter is organized into five brief sections: 

1. The question , where we state the problem and 
.develop the de f initions • used in the. study. 

2. The method , where we use the National income and 
Product Accounts and the input-output tables of 
the U.S. economy to solve our measurement " puzz le . " 

3. The findings. , where we see that 46% of the Gross 
National Product is bound up. with .the information- 
activity 7 .'and where we discover that nearly half 

.the labor force holds some /sort of an "informational'* 
job, earning 53% of labor income. 

■ . .0 ' ■ • 

4. The implications , where we^ focus on the "hor.izonta,l" 
•i impacts, of new information technologies across the 

major sectors of the economy, resulting in numerous 
"information policy" issues; and where we suggest 
that the Executive loci of responsibility are 
.numerous and disparate, ^ 

5. The recommendations , where we argue that the Federal, 
government should adopt a more hor^^ontal view of 
information policy, coordinating issues that cross 
traditional industry and Departmenta .1 lines; and 
where we consider whether to continue monitoring the 
information sector in the National Income and Product 
Accounts. 



1. The Question 

Fritz Machlup first attempted to measure the share of the U.S. 
GNP Connected with knowledge as opposed to other kinds of 
activities.! If we are to make bold statements about the U.S. 
as a "post-industrial society" .or an "information economy , " 
then it is incumbent upon us to provide at least that summary 
statistic. The question: What: i^havc of - ' '~ ■ 



the information activity, (as opposed to' agriculture , services 
or industry), as a portion of thev^total U.S. economic, activity,? 

.An economy can be separated into t\yo domain.^-u — Xhe first is ' 
involved in the transformation .of matter aT^d energy from one/ 
form into another. Vhe second is involved in transforming / 
information fron one pattern into another. two domains/ 

are linked and inse-parable . Manipulation of master and enetgy 
would be impossible without a sizable input of knowledge, 
planning., coordination, and control information'. And the /. 
production, processing, and distribution of information would 
be impossible without a sizable input of matter and energy. 
The systematic marriage of these two domains is absolute.^' 
The question i^ the .relative contribution of each partner in • 
producing economic wealth. 

Information is not a homogeneous good or ser*,vice such as milk 
or iron ore. It is a collection or a bundle,, of many hetero- 
geneous goods and services that together comprise an activity 
in the U.S. economy.' For example, the informational :pequire- 
inents^of organizing a firm include such diverse activities 
as 'research and development; managerial decision making, 
writing letters, filing invoices, data processing, telephone 
communication, and producing a host of memos,! f orms ,/ reports , 
and' control mechanisms . \ 

\ j 
of an " iri formation 
makes economic sense, 

' ' / 

We offer the following: Information is data th^at have been 
organized and oommuniaated , The information a\^tivity inolude^s 
all the resources .consumed ir; producing processing and 
distributing information goods and services . i 

To organize data into information, one needs tcj superimpose 
order: a system^ of logic, a system of thought, ,a system of 
measurement, a system of communication. To cornmunicate these , 
organized data, one requires three elements: a communicator, 
a channel of communication, and a receiver. The operational 
definition of information used in this study goes beyond the 
narrow definition offered above, encompassing "all the workers, 
machinery, goods and Services that are employed in processing, 
manipulating or transmitting information. The telephone, the 
computer, the printing press, the calculator, the manager, 
the secretary and the programmer — these are all essential 
members of the information activity . It would be almost 
impossible to h'and^e information without resorting to these 
resources. : 

-dt-r^xde. variety .of information capital resources are .used to 
"^deliver the inf orirr\ationai requirements of one firm: typewriters 
calculators, copier's, terminals, computers, telephones and 
switchboards. And depending on the size of the firm, there 
could be a massive arr^ of high technology information goods 



Our first burden is to offer a definition 
activity" that is intuitively reasonable, 
and is measurable. 
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such as microwave antennae, satellite dishes and facsimile 
machines. en the labor side, the firm has to employ tae 
services of many different types of information workevsy 
who together satisfy the firm's informational requirements. 
We find the research scientist, engineer, designer, draftsman, 
manager, secretary, clerk, accountant, lawyer, advertising 
manager, communications officer, personnel director — all 
essentially paid to create knowledge, communicate ideas, 
process information in one way or another transform 
symbols from one form to another. The information workers 
and the information capital are housed in "information 
buildings": o^-fice buildings, schools and other structures 
where the primary activity is to manipulate information. 
They also consume a wide variety of ■information goods and 
services , such as telecommunications, business cons\ilting, 
legal advice, paper arid office supplies. 

"We have offered an inductive definition of what is to be 
included as information capital. It is also operational - 
We can now select, at^. a very fine lev^l of detail from 
amongst the many- hundreds of machines and instruments that, 
correspond to this, broad definition of "information capital." 
Most goods are not ambiguous. A tractor is obviously a member 
of the food activity, and a seismograph- is a member of the 
information activity. ^The few capital goods that are ambiguous 
Were usually eXAminated from the definition so that errors are 
overly restrictive rather than overly inclusive. ^ 

The definition for information labor is symmetrical to 
information capital. We looked at each of the 422 occupations 
that" are reported by the U.S. Census and the Bureau of Labor 
Statistics .and asked the followirig question: Does this 
worker's income originate primarily . in the manipulation of 
symbols .and .information? Clearly, all human endeavor contains 
some component of information processing. Without information 
processing, all cognitive functions would cease and there 
would be no 'human activity.. But that definition is operationally 
useless. We are not saying that information workers deal 
exclusively in information and other kinds of workers never .. 
deal in information. Rather, we assert that certain occupations 
are primarily engaged in the manipulation of symbols, either at 
a high intellectual content' (such as the production of new 
knowledge) or at a more routijie level (s;uch as feeding computer 
cards into a "card reader). And for other occupations, such as 
in personal service or manufacturing, information handling 
appears only, in an ancillary fashion.* It is a distinction of 
degree, not of k'ind. Using this test, we divided the 422 
occupations into two major groups = ~- information and noninforma- 
tion.^ The information group was further subdivided into 
approximately 30 smaller groups, as reported in Chapter 7, 

Having arrived at a working definition of information — one 
that could be translated from concept to measurement 7- we 
then turned our attention to the producers and consumers of. 




-4- 



information in a market sense. Who produces information 
goods and services? Who consumes them? And, more ■ 
importantly, can we determine what portion of the Gross ^ 
National Product is bound . up with the, provision of the 
information activity? 

We approach this problem by casting information in a 

market and a nonmarket context. The former refers to 

any information good or service which is exchanged across 

a recognizable marketplace. The supply side (firms and 

industries) is described; the demand side (other firms, 

households-., governments , and exports) is described; and 

the good or service has a known market price. 

7 h e r i ma ru i n fo i*rT:u \\ i o n sector^' include s those' f i I'ms v Ji :* c h 

supply the bz<ndle of infoi'^nati'on goods and services excJian.;: .cd 

in a nczrk'Ht coyitexz. In 1967 , 25% of GNP originated in the 

primary information sector.^ 

In addition to the primary inform«>tion sector, we know that 
a tremendous volume of information is produced .and consumed 
within firms and governments and never transacted across 
recogniz :ible markets. We argue that every noninformation 
firm supports . sizable collection of "quasi- firms" whose 
job is to provide basic information services: R&D, data 
proce.ssing, telecommunication, typing, management, 
accounting and so on. The cost of these information 
services is embedded in the market price of the firm's 
primary output. The "'secondary information sect 02^" include.^} 
aW the 'information services produced for internal consumption 
by jdoernmeyit and Ko?:in format ion firms.- In this sense, the 
■production of information services is ancillary or "secohda.ry" 
to the production of a nc^ninf ormation good. For example, a 
portion of an automobile's market price pays for the R&D, 
management and advertising services necessary to bring the 
product to market. The "value" of the secondary informa.tion • 
services is measi red by imputing a shadow price as if these 
services were bought from the primary information sector. 

. ■ ^ .... 

The secondary information sector is intuitively analagous to 
the private and. public bureaucracies, or Galbraith's 
"technocracy". The sector is the repository of the planning, 
decision-making and control apparatus in the economy. As we 
shall argue,; planning is' a major feature of an information 
economy. We shall provide a price tag for' these activities 
by industry, summing to 21% of GNP in 

Vie now have the basic definitional framework used throughout 
this study. We defined what we mean by information generally. 
We saw examples of information capital and information labor. 
And we divided the * information . activity into two major sorts: 
one in the primary information sector where information is 
exchanged as a commodity, and one in the secondary information 
sector where information is embedded in some other good or 
service and not explicitly exchanged . ^ The next phase is 
measurement, ' i 
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2. The Method ■ / 

Information activities aie scattered throughout the National 
Income, and Product Accounts and our economic censuses. Our 
job is to. ex tract the manv* tiny pieces:;, - often huriod and lost, 
to form a coherent picture- of an information economy. 

We treat the problem as a two-part puz:'.lo. Tlio first part 
is building the primary information sector; the second part 
is finding a way to measure the value of the secondary 
information services. 



Constructing, the Primary Information Sector 

A major goal of this study is to build a set of accounts for. 
the primary information sector that are completely consistent 
with the National Income & Product Accounts. By relying 
completely on the Bureau of Economic AnaTysis (BEA) conventions 
and definitions, we have built- a- set of accounts (in Chapter 4) 
that can be directly compared with the other sectors in the 
economy . . 

The actual, ti'isk of constructing the primary information sector 
is relr.tively straightforward. Each .candidate industry is 
decomposed at the finest level available from the census 
(7"digit SIC). Certain industries, such as computers and . 
telecommunications, offer no problem and can be "lifted' 
intact froi^ the manufacturing or service sector. Others,* 
such as. finance and real estate, offer considerable difficulties, 
and must be examined more closely. The techniques for that 
examination vary wi,th industry, and are reported fully in 
Volume 2. ' ■ ■ 

Lata on t'rie components of .final demand (personal consumption, 
aross capital formation, government expenditures, net exports) 
and value added (employee compensation, profits, depreciation , and 
i.'Klircct -business taxes) arc gathered using the BEA input- 
outpu*. A'orktay.-'e . ^ After tlie industry microd'ata are assembled 
and "cleaned," they are aggreqated into a form-^1 set of 
nati">nal accoimts. 

Con-st rue t i nr tbe' Secondary Information Sector 

The i^econdarv sector is. somewhat more complicated.*"- How 
does on^^ mcja.'^ure the value of an- ' information service that 
is never sold across an established market? To simplify 
che e-xtcplanat Lon'. (found in, Chapter 9), we argue that the 
•value of the service is. composed of the labor and capital 
resources consumed in producing the serv..ce. A ^:)usiness 
letter requires informati-bn workers — to write type, 
correct, file, and mail. It also requires infr -mation 
goods — a dictaphone, typewriter, photocopier nd fil-*=^ 
cabinet. 
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And the entire activity is housed in "information buildings" 
— offices -~ as a form of in f oi;i3[i^tion capital. Hence, in 
a strict national accounting senfea, the value-added in the 
secondary information sector is composed of two measurable ^ 
inputs: 

,(i) the employee compensation of information workers 
employed by noninf ormation industries/ and 

(ii) the ■ depreciation taken on information capital 
goods purchased by noninf ormation industries. 

Having devised a strategy for solving our pu-^zle, we begin 
to assemble the many pieces,' First, we use a Bureau of 
Labor Statistics (BLS) matrix that shows . the detailed* 
occupational structure of all U.S, industries. We convert 
the matrix to show employee compensation (discussed in 
Chapter 7), rather than the number of workers. That task 
enables us to measure, by industry,^ the "wag? bill of the - 
information workers employed by npiiinf ormation industries. 

Second, we use a BEA matrix that shows the .detailed capital 
flows of all U.S, industries. By making some simplifying 
assumptions, we are able to me^isure the depreciation taken' 
on information capital goods used by noninformation industries. 

Together, these two data bases provide the minute pieces . 
for the puzzle. By a^^gregating the pieces following national 
income accounting rules , we can build a set of accounts: for 
the secondary information sector, as shown in Chapter 9. 

.Va. also built an input-output (I-O): model showing the structure 
of the two information sectors. The 1-0 model provides us 
with a rich data base regarding interindustry flows of'"" 
information goods and s(Brvices. Several applications of 1-0 
analysis appear in Chapters 6 and 10. 



3 . The Findings 

Table 1,1 summarizes the major findings regarding the share 
of GNP originatina in the primary and secondary information 
sectors. National wealth (GNP) can be ^measured in two ways, 
"Final Damand," or the product side r>f the account, includes 
all the purchases of households, governments and foreigners. 
It also includes the nati.on's investment in machinery and ^ 
buildings; The thousands of goods and services included in 
the primary information sector accounted for 21,9% of final ^ 
demand (GNP) in 1967, In addition, the sales of the secondary 
information sector to final demand accounted for 3.4% of GNP. 

But final demand is not an accurate Treasure of economic wealth. 
It only counts the revenues from final sales and eliminates 
Anteriucdiate demand. Hence, a group of industries which sell 
mostly to interinediate demand (other firms.) captures * a smaller 
share of GNP ihar. a group which sells exclusively to final 
demand . ' 



TABLE 1.1: THE . STRUCTURE OF THE INFORMATION ECOt) 



(1967) (Millions of $) 



PRODUCERS 



INTERMEDIATE CONSUMERS 



FINAL DEMAND 



0 

4 










Primary 


Secondary 


Noninforraation 


Primary 
Information 


$69,754 


$78,917 


0 


Sector 








Secondary 
Information 


0 


616 


, 22^,778 


Sector 








Noninformation 








Sector 


59,538 


0 


571,503 










VALUE 
ADDED 


199,642 


167,826 


427,920 


^ of GNP 


25. U 


21.1% 


53.8% ' 




$795 ,388\ 



-8- - 

The valut} added side of the accounts is a mere accurate 
representation of wealth, as 'it is not biased by the" 
peculiarities of who purchased the good. 

r 196 7, 25.1^ of valuo uddek originated in the primary 
iuformation sector.' In rMition, 2] .1% of value added 
oriqina^:ed with the provision of secondary information 
services. The two pieces are conceptually and empirically 
distinct? they, are also additive. rhc t<'^tal : H]\:^vvia tion 

■* ' * / ■ . I ' n : i •■ . ' k c t .1 n 'i K r^ina r-h t t va >i oact i ons , 



The composition of the workforce is also a basic indicator 
of- our econOxTiic development. Between 1860^ and 1905, the 
agricultural workers dominated the labor force, followed 
by industry ,. services and information. Between 1905 and 
1955, the industry sector toek the lead. But by 1955., the 
information sector became predominant, risinvj from a low 
of 15s of the workforce in 1910 to over 40% in 1970. 
Information workers earned over 53% of all labor income in 
19G7 (see Chapter 7) . 

Those najor findings morivate the argument that the ^-S. 
has nov; emorqeu as an information-based economy. 



4.- Tne ''■mplication<5 " " 

In the last Chapter, after our excursion through the ^ 
infornation sectors is ended, we trace some of the effects 
of infornation technology on the overall economy. In a 
rudimentary fashion, we begin to define the elements of 
" inf-of-mation policy." .'^ \ 

The 'major implication is that as information technologies 
"invade" various sectors of tlie economy, old arrangements 
mav come 'into conflict yirh the new. Applications of the 
new technologies may raise either economic issues or value 
conflicts that previously lay dormant. The seeds of 
tomorrow's opportunities and difficulties are sown toaay. 
And therein lies the presumption that information policy 
should adopt a prospective look at future application- of 
information technolotjy. 

The framework for understanding information policy is ^ 
sketched in Fi:jure 1,1. It /will be. expanded further in 
Chapter II . ' ^ - 

A major distinction is drawn between the "vertical" 
attention given to issues within the telecommunications 
^ and computer world,- ^d the "horizontal" effects of the 
technology on the overall economy. This perspective is 
important, given that polity attention is today almost 
exclusively directed at,, the vertical issues. 



Fir.URE I. 1: THF: lNFOPJ-!ATfON POLICY ?R.^MEV;O^^K 



V 



"Vortical" Decision^ 



Inforrtia t ;on 
Tochnolccjy 
Policy ^ 
(e.g., co.T.patcri 
and 

to 1 ocoi^T.ur. i. c a i on s 
m f rdstructure ^ 



'ir.K) \'\cy;,t ni t, :ic ::cono:ny; j 

^-^^ i. 
_J 



arkot pressuroi 



_j Loci of redo rait 
I Respop.sibilitv^ 



But as new applications are found iTor information technology, 
the horizontal invpacts march to the forefront of the policy 
conflict. We already hear the opening drumrolls of 
(horizontal) conflict from those industries whose technical 
characteristics are inexorably converging, and whose economic 
stakes are 'loosening in the shifting sand. I cite the edgy 
and uncomfortable feeling in the U.S. Postal Service as 
electronic mail approaches; I cite also the polite realign- 
menta in the finance 'adustry as electronic funds transfer . 
systems threaten to e-:tinguish certain distirctions between 
commercial banks and S SrL * s , between a branch office and a 
point-of-sale terminal. • 

Some policy issues are more closely a:kin to so'cial rather 
than econoipic concerns,' to questions of value.. . I cite the 
fortunate public outcry against the universal Personal 
Identif icatiqn Number; I cite also the populist concern 
with unequal distribution * of (or access to) information 
resources . 

In the final Chapter, we list dozens of potential policy 
issues born*.» of new information technology applications. 
We also tie, wherever possible, the policy problem to the 
executive agency which serves as a locus of responsibility. 
An immediafe observation is that there, exists no coherent 
locus of executive responsibility. Hence , prospect. ve 
attention to information policy matters is applied i;nevenly 
and without broad interdepartmental guidance. 
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To close the information policy loop, v/e observe that some 
of the policy solutions may generate pressure on the keepers 
of the infrastructure.^^. That is, the horizontal impacts of 
information technology may generate problems that, after 
political mediation, return to the doorstep of the vertical 
decision-makers. For example, a USPS decision to implement 
an extensive electronic mail system may impose design 
criteria that run afoul of plans for an extensive EFT , 
network. The FCC commissioners, as chief representatives 
of the vertical axis, may find themselves in the odd position 
of setting de facto postal service or banking policy. What 
the FCC permits or denies the owners of the information 
infrastructure ultimately expands or restricts the options 
of "horizontal" users . 

Conversely,' bankers and Postal Commissioners may discover, 
to their chagrin (or delight) that de facto policy has been 
set for them because of the shape of the infrastructure. 
Relat.ive costs of using alternative configurations of 
information technology can preclude or encourage certain 
^applications. This is the two-way street between the / 
vertical ^nd hori^zontal comir^unities . 

We may find that issues are resolved through the discipline 
of the marketplace. Competitive pressures, both national 
and international, may moot governmental intervention and 
achieve solution without direct regulation. But where the 
market alone cannot achieve efficiency or equity, inf ormatior 
policy issues may continue to rattle unceremoniously, m the 
corridors of the Executive agencies. Coordination and 
consultation increase the likelihood of achieving market 
solutions. In this spirit, we hold that one sign of a 
successful information policy is that direct government 
intervention is replaced by prospective problem-solving. 



5, The Recommendations . 

Two major recommendations flow from this study, one. regarding 
the formulation and implementation of information policy, the 
other regarding tho merit of institutionalizing the information 
sectors in the national accounts. Both are discussed^in 
Chapter 11. 

■ Recommenda tion.l : ^ 

In response to emerging horizontal information policy 
issues, the Executive Branch should establish an 
appropriate organization to coordinate interdepartmental 
policy f ormulati o n. ' - . 

The need for a Federal information policy office stems ^ from 
three sources: (i) from the unresolved economic or social 
conflicts arising from new applications of information 
technology; (ii) from the absence of cloarly articulated 
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goals and objectives in the Executive; and (iii) from the 
lack of interdepartmental coordination of those Federal 
agencies that hold statutory authority for resolving the 
conflicts . 

Such a' response might take the form of an Office in the 
EOP (e.g., in OTP or 0MB) whose charge is to develop a 
process of interdepartmental consultation and coordination. 
This process should include the relevant Departments, with 
input froin private sector interests, public interest groups, 
and disinterested parties. 

The incentive to participate in such a forum is tied to the 
budget process. The proximity of the Office to the EOP 
serves to facilitate budget approval of those mission 
programs which are involved in information policy. In effect, 
this Office "represents" the miss i rn-oriented agencies* 
programs to 0MB. In Chapter 11, we explore the idea in 
greater detail. 



The Bureau of Eoononic ' Analy s i s (BE A) ohould b^:^ 
requested to vcviow the' usefulness' of coyia true ting 
permanent inforrnation sector accounts . •■ ■ 

The concept of an "information activity" has hot yet- 
passed scientific and political muster, , except on a limited 
basis. Hence, we feel that a decision to ins ti tutionaTize 
the accounts on a permanent basis is not yet warranted. 

The two reasons in favor of institutionalizing the accounts 
are: (i) to develop a meaningful time series for academic 
research purposes, and (ii) to establish a • foundation for 
further §ocus on "information policy" issues. 

On the academic agenda, it is clear that meaningful econometric 
analysis is stalled without systematic time series data, 
"gathered in a consistent, accurate and timely manner. . The 
crosst-section (1967) developed in this study does not meet 
the academic objective. Also, no research effort can hope to • 
achieve the turnaround time of the BEA in producing annual 
estimates. If current reports are in demand, then the BEA is a 
natural agency to "approach. 

On the policy agenda, we have discovered that the existence 
of a single set of (1967) accounts has served as a foundation 
for political conjectures and assertions. The very existence 
of an official set of accounts serves to focus policy attention 
on previously ignored issues. For example, after the Department 
of Commerce started producing reports on capacity utilization, 
policy attention regarding thatvimportant statistic was 
heightened. , • 



20 



-12- 

The" reasons that we do- not recommend to institutionalize 
the accounts turn on two issues (i) the decision to 
incorporate the., information sector into th. National ^ ^ 
Income and Product Accounts is, not OT's to make, but is 
the prerogative of the BEA, and (ii) the academic and 
policy • communities • interests and criticisms have not 
been fully expressed. 

We hoije that this nine- volume report series will generate 
a. fruitful di^.logue between the academic and policy 
interests. The decision can wait until the jury has 
returned. 



Returning to our two main goals., defining and measuring 
the structure of an information economy , we. are now- 
read^' to report the results. The next nine chapters 
contain the elements of the "puzzle" explained earlier 
in the introduction. Each piece of the puzzle is 
introduced and fitted into the larger picture. All the 
statistical pieces of the labor force and industry lock 
into' place around, the input-output ma.tr ix. They are 
completely reconciled internally and with, the National 
Accounts. 

Interpreting the implications of an information economy 
is a riddte 'Vv.Lth many solutions. Our purpose is served 
if the basic statistical foundation for the idea is 
sound. Once the "soapbox" is built and can support tne 
weight, we gladly invite others to Hyde Park for the 
inevitable debates. 



0 




FOOTNOTES 



Fritz Machlup, The Production ayid Di stvihution of 
KnQwledge in the United States, Princeton University Press, 
New Jersey, 1962. 



An example of an ambiguous capital good is a clock. 
A ^clock obviously gives one information about the time of 
day, but a clock also has value as an ornamental piece , as 
furniture or, in the sraaller version as a watch, as a ^iece 
of jewelry. Treatment of this ambiguous category is as 
follows; the casing portions of a clock or watch (the 
ornamental or jewelry component) was measured separately 
from the clock mechanism^ itself,* This sorting out was done 
at a very tedious and minute level as this example illustrates, 
and gives us fair assurance that- the definition of information 
capital was followed quite faithfully in the measurement 
•effort. 



'"Including a third group of around 30 occupations which 
are "a.mbiguous , " e.g., nurses, managers of retail establish- 
ments, foremen. 
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The Federal government produces certain services 
(e.g., printing and publishing, , data processing) that are 
directly analogous to those produced in the primary information 
sector. The GNP share of these activities in 1967 was 5«1% 

^One slight deviation from this definition is in the 
treatment of government, and we should make that clear 
. in advance. The government engages in activities that are^ 
both like the primary information sector and like the 
secondary information sector. Where the Federal government 
maintains a printing-office of a data communications network j 
it clearly emulates firms in the primary information sector. 
The economics and the technology of operatin.g a government 
printing office are iguite similar to those of a private ♦ 
printing firm. We therefore built a separate government 
industry in the primary information sector. Likewise, the 
value of the "secondary" information services consumed by 
governments appear in our secondarv information sector. The 
'GNP share of these activities in* 1S67 was '2.3%. 

^The Bureau of Economic Analysis (BEA) of the Department 
of Commerce publishes .a magnetic tape of the input-output (I-O) 
niatrix. The detailed data were drawn from an unpublished 
work-tape underlying the aggregate I-O tables. 
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"^This is apparent by example. Ciriide petroleum is not 
a consumer item: governments do not purchase it; almost 
none is exoorted; and it is not an investment good. rne 
shaJe of i S. fiAal demand attributable to crude petroleum 
!s a mere $339 million - or 0.04% ol GNP. But the crude 
petroleum industry is a lucrative source, of profits and 
Sages. On the income side of the account, .^^ va.ue added 
the industry created $8,611 million, or 1.08% of oNP. . 
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CHAPTER TWO 



THE SIX-SECTOR ECOKOMY 



The purpose of this chapter is to briefly sketch the 
frameworK" used in this study, and to provide a roadmap of the 
descriptive and analytic chapters that follow. 

The U.S. economy is conceptually divisible into six sectors: 
three "information sectors/' two noninformat ion sectors, and a 
household sector. The three information sectors produce and 
distribute all the information goods and services demanded by the 
economy. The two noninformat ion sectors supply 'all the physical 
or material goods and services whose value or use do not 
priynarily involve information. The hojusehold sector supplies 
labor services and consumes final. goods. 

The Six Sectors 

The pr imar y information sector includes all industries which 
produce information machines or sell information services on 
(established) markets. This sector provides the technical . 
tnf.rastr ucture for a variety of information processing and^\ 
.t-ransmission activities. It also offers information for sale as ' ■ 
a commod ity . Included here are such diverse industr ies as 
computer manufacturing, telecommunications, printing, mass media^ 
ady^r t is'ang , accouiiting, and education. This is the productive 
locus of an information based economy. This sector includes 
eight major classes of industries: (i) the knowledge production 
and inventive industries; (ii) information distribution and 
communication industries; (iii) risk management industries 
including components, of finance and insurarqe; (iv) search and 
coordination industries, including all mar ket information and 
advertising vendors; (v) information processing and transmission 
services, both electronic and nonelectronic; (vi) information 
goods industries, including information machines; (vii) selected 
government activities th;at have cix-^ct mc^r ket analogs in th^ 
primary information sector — including~^he postal service and 
education., and (viii) support facilities such as office and 
education/buildings. , 

TMe prim;ary information sector includes, all m-. ;et 
transactions of informatio'n- goods 'and services. ■ ^ lOse portions 
or 't[ 3 governntf^nt bureaucracy that provide primary information 
services are included because they are almost indist ' nguishable 
from the mar!;et variety. As we shall see /in Chapter , 
approxima^'sily 25.1% of value added (GNP) originates in the 
primary ^:ector. The . government contributes around 10%, and the; 
private sector ,countributes 90% of all primary information 
producv.s. V(See Table 4.9.) ' i ' 

ThQ secondary informati on sec to i: includes most of the public 
'bureaucracy and all of the private bureaucracy. It includes the 
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costs of or-ganizing firms, maintaining markets, developing and- 
transmitting prices, regulating markets, monitoring the firm's 
behavior and making and ' enforcing culos. . 

The publ ic bur.e_auc£acv includes all the informational 
functions"Tf"the'TedG>al',"' State and local gover nments . ^ ^ " 

Governments perform a micriad of planning, coor d inat ing , . dec ic] i no . 
-monitoring, regulating and evaluating ac tiv it ies— these are an 
information overhead cost' to the. private economy. Those 
portions of the public bureaucracy which have direct analogs in 
the primary information sector-~such as printing, law and 
account ing--have. been removed from the sector for accounting 
purposes. Education, one oK, the largest components transferred 
into the^primary sector, is .\sold" as a local public good by 
state and local governments, with the voter purchasing services 
as if a market were operating,. Only the planning and 
coordinating activities of gov^-er nments remain- in the secondary 
inf OL*mati,Gn sector. 

The pr ivate bure aucracy is that portion of every^ 
noninformation f i r m wh ich engagr s in purely informational 
activities. It is a direct analog to the public bureaucracy, 
except its locus is in the. private sector. It,' too, exacts a 
high burden on the economy, and consumes a prodigious amount of 
• resources. Although the private bureaucracy produces services 
similar to the primai-y information sector (e.g. data processmo 
and library services), we cannot measure the value of- each 
discrete activity. Conceptually, these services are the 
informational costs of providing a non in for mat ion good . Although 
the good is sold on markets, the information component is not. 

The publ ic pr oducti ve sector is that portion of Fed'eral, 
State and foFal governments which is solely engaged in producing 
noninformational 'public and quasi-public goods. This sector 

.includes all highway construction, dam building, maintaining a 
navy, providing sanitation or transportation services, 

^'establishing wildlife preserves and keeping up national parks. 

Tb^ private pr oductive se ctor includes all market activities 
oth-n tharTthoie involving information goods and services. This 
sector is- the heart of the traditional economy, incl ud mg . the 
agriculture, mining and , transportation sector s , and most of the 
construction and manuf ^.c tur ing industries. 

Finally, the h ouse hold sector provides all the labor 
resources used by'the other five sectors of the economy, 
including workers whose jobs are mostly information oriented and 
those who are in the agricultural, industrial or traditional 
service industries.. The household sector is also the final 
consumer for the goods and services sold by the ptimaty 
information, sector and by the private productive sector. 

FLOWS BETWEEN THE SIX SECTORS 

The six sector 'scheme involves a variety of market, 
information, and labor flows. The relationship between the 
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information sectors and the rest of the economy is diagrammed 
{ below. This' section serves as a brief introduction to the later 
work on the' input-output matrix. 

Mar ket Trans"^ c t ions 

Goods and services are exchanged in seven major markets, as 
depicted in Figure 2.1. The flow of information goods and 
services originates in the primary informat ion sec tor • For 
ex ample , the private bureaucracies may purchase computer s and 
telecommunication services ; the public bureaucr ac ie^s may procure 
pr ivate R&D and c'ommuni cations equipmen t ; and households may buy 
CB radios and calculators. / 

■ r 




The flow^of nprtinformatiqn goods or services originates in 
the private productive sector. For example, the primary 
information-vsector may purchase sheet metal and copper; the 
publ ic productisjt^ sector might procure concrete and trucks; and 
households might buy--£Qod , housing, clothinc/ and automobiles. 

N<Jte that all- intermecITatre-^fbe^ween-^f iriti) transactions are 
ignored w ithin each major sector. Clearly there exists a large 
volume of intra-sector al market transaction's, such as computer 
manufacturers selling to timesharing companies'. 
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Information Flows 

Figure 2.2 shows all information flows. which are outside the 

market economy. The primary information industries and the 

■•p"i-ra^e buS^ noninformation in^^^^^f %f ^^^IJ^^ ^ 

flood of market information with households. The f lowj£ 

households takes the form of media advertising, circulars, 

brochures and catalogs. The flow to firms comes indirectly . 

th^oug^Lnsumer buying behavior (revealed preference), and m a 

minor way through market research. 



PTr.ripp ?.2; FLCW OF INFORMATION (NON-MARKET) 
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The private and public bureaucracies are the repositories of 
the planning power in the economy. It is at their direction and 
bidding that the prov'uctive sectors act. They exchange 
information about production processes, costs, inventories., 
timing anS so on, and use that information for inter aal command 
aid control. The two bureaucracies coordinate with each other 
through a blizzard of forms and ■ repor ts-,- and through the 
revolving door between i-.dustry and government. Expertise is 
exchanged through t^e purchase of R&D, consulting, and 
manaqemen-t, .-.nd through contracts mandated by laws it is also 
extracted by regulatory commissions, requested by Congressional- 
comittees, 'offered gratuitously through l°5^ying , or simply 
transferred as a result of people changing 3obs. Together, tney 
make the rules by which the game is played. 

These informational flows are largely nonmarket, although the 
services produced by the private bureaucr-flcy will be explicitly 
built into an input-output matrix, m Chapter 10. 
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Labor Flows 



So far, we have accounted the market flows of goods and 
services, including information (Figure 2.1), and the " nonmarket 
flow'of information (Figure 2.2). The la?t major component of 
an economic system is the flow 6f labor. Figure 2.3 shows the 
flow of labor out of the household sec tor divided into two 
streams . Information workers~-those whose tasks are primari ly 
involved with producing or manipulating symbols--are employed 
by the primary ' information sector and by the two bureaucracies 
of the secondary information sector. Noninf ormation workers-- 
thpse whp primarily transform or manipulate physical goods — 
are hired by the two productive sectors. Implicit in. Figure 2.: 
is a reverse flow of labor income-~eiTiployee compensation and 
proprietors' income is exchanged for labor. 
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FIGURK 2.3: FLOW OF LABOR (AND INCOME) 
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' PLAN OF THE BOOK 

Tl]!ls basic six-sector scheme serves as^the organizing^ 
framework for all the descriptive and analytic material in the 
next nine chapter s . The plan of the book is as follows: 

In Cha pter 3, the concept of a "primary information industry" 
is reduced to an operational definition. Four of the more 
difficult examples — banks, physicians' offices, real estate, and 
construction — are explained. 

.In Appendix 3 (Vol. 2), -accompanying the Chapter, the 
industries that make up the, primary information sector are 
explicated and measured in detail. The . thous-o^id s o f services and 
manufactured goods that are informational in naturae are 
pre'sented-, with a rationale for-why they were incluc3ed or 
omitted. The Appendix provides a complete data base o't^^he 
information industries' 1967 share of GNP . a modular approach is 
taken, so that oth'-^r researchers can select indusLr ies (or parts 
■of industries) that conform to a dif fer ent conceptual scheme. 
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In Chaptoj- 4, the primary information industries' share of 
Gross NatlonaT Product (GNP) is -consql idated into, the National. 
Income and Product Accounts. The GNP share is measured in two 
ways — by sales to final demand and by value added originating in 
those industries. 

• 

Appendix 4 (Vol. 8) qivos detailed backup data to the 
consolidated accounts. . • 

• In Chapj:j?_r 5, national income originating in the: primary 
inf or mat ioil^sec tor is estimated in a time series spanning 1929 to 
1972. ThiD chapter shows the steady growth of the sector, and 
serves as a basis of correlating, long-term economic growth with 
activities in the primary industries. It: also reveals the 
sector's sensitivity to m.acroeconomic cycles. 

Appendix 5 (Vol. 8) contains an annual time ser',?s (1929- 
197^) of the primary information sector, plus a-discussion on 
sources and methods. The series is extended to 19741 j 

Cha pter 6, the primary information sector is built into an 
input-output matrix. Structurally, the pr imar y matr ix collapses 
the ecpnomy-into 26 information industries and 82 noninformat ion 
indua,tT*ie.s. The public and private bureaucracies are not 
explicatiy-shown. . The primary matrix, based on a 507 order 
detailed matM-K..., is used in two experiments: (i) reallocating 
20% of the defense \budget to personal consumption expenditures, 
and (ii) substituting information capital for nonin for mat ion 
capital, and' measuring the impact on total output and employment. 

Appendix 5 (Vols. 3, 4, 5) contains the 108 order interindustry 
transactions matrix, the technology matrix, and the inverse for the 
1567,reconomy. Appendix 6 (Vol. 8) contains the experiments. 

Chapter 2' the U.S. labor force is analyzed in detail. 
The concept of an "information worker" is in troduced , and a 2- 
sector aggregation of the U.S. workforce (i.e*, information and 
noninformat ion) is measured between 1860 and 1980. Similarly, a 
4-sector time se,r ies is presented, showing the rapid emergence of 
the information work force, and the relative decline of the 
traditional agriculture, industry and service sectors. ^ 

In order to measure the size of the private and public 
bureaucracies,, a detailed picture of the occupational composition 
of each industry was necessary. We built two industry by occupation 
matrices showing the employee compensation paid to 422 occupaitions 
in the 108 industries used in the input-output matrix. The 1967 
ma^trix 15 contained in Vol. 6; -the 1970 matrix in Vol. 7. 

In Chaprer'" 8 , the first part of the secondary information 
sector is discussed. The public bureaucracy is explained 
conceptually, and presented as a multiservice "information 
industry. " The Federal Gov'ernment budget is then analyzed using 
' the conceptual framework, and its inputs and outputs are measured 
over time (1958 to 1970) . 

• -* . ' ' y 
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Appendix 8 (Vol. 8) contains an expanded typology "of the^ 
Federal information industry," in which hundreds of offices, 
bureaus and programs are sorted by inf ormat ic n, f unc tion . This 
typology is the ba3is for the measurements in Chapter 8. 

.In Ch^pter^ 9, the other half of the seL'cndary sector--the 
private bur eaucr acies— is defined and' measur ed . Labor income 
estimated in Chapter 7 is used a-s the basis for determining the 
output price of these nonmarket information services. Also, the 
capital structure and depreciation of all noninf ormation 
industries is broken intjo information and noninfoririation ^ usps. 
The consolidated accounts cJ the" secondary sector are built, and 
integrated into the National Income and Product Accounts 
structure. A time series of the secondary sector (1929-1974) 
reveals the rapid growth of the planning sector of the U.S- 
.economy. Prel irr.inar y analysis shows that the productivity of the ■ 
secondary information sector has decreased over time, and a set 
of implicit price deflators are constructed. These deflators are 
used to estimate the inflationary effect .result ing from 
productivity losses in the two bureaucracies. ^ 

Appendix 9 (Vol. 8) contains the detailed accounts of the 
secondary information sector at the 190 order. 

In Chapter 10 , the secondary sector is explicitly built into 
an input-output matrix. All industries are split apart 
financially, with , the ^planning and coordinating functions 
separated from the manufacturing function. The matrix is used to 
show the informational requirement generated by the purchase of 
noninf'or'mation goods and services. The matrix shows the amount 
of information that is directly and indirectly "embedded" in i 
items such as food and pha r mar-^ut icals . ' 

Appendix 10 (Vols. 4, 5) contains the secondar y matr ix at the 
190 order, including the technology matrix and its inverse. 



CHAPTER THREE 
THE PRIMARY INFORMATION SECTOR 



The computer is to the information industry roughly 
what the central power station is to the electrical?., 
industry. ... [I].nformation , like electricity, is a 
form of energy. 

Peter Drucker, The A^e o f Disc ontinuity 
Harper & Row, New York, 1968. 



The purpose of this clupter is to explain the framework for 
building the primary information sector. The conceptual 
definitions given below are the basis of the detailed ind.ustry- 
by-industry acf:ounting shown in Appendix 3 (Vol. 2) . But before 
we count dollars, we need a clear framework. 

Defining a Primary Information Market ^ 

There is no single definitipri of information that embraces 
all aspects of the primary information sector. It is easier; to 
define information by example than by direct appellation. 

The end product of all information service markets is 
knowledge. An information market enables the consumer to know' 
son-ething that was n&t known beforehand: to exchange a symbolic 
experience^; to learn 5r relearn something; to change perception 
or cognition; to reduce uncertainty; to expand 'one's range of 
options; to exercise rational choice; to evaluate decisions; to 
control a process; to communicate an idea, a fact, or an. opin ion . 
An information market may sell topical knowledge with a very 
short useful life? .it:" mayt-.exchange -long-lasting knowledge. It 
may involve a completely soecialized or unique • configuration of 
knowledge, usef ul^pnly. to one person ift one situation, or it may 
b^ public knowledge avai lable to all simultaneously and generally 
useful in many contexts . j It could be extremely costly to 
produce, or it may involve only very simp^le process ing and 
transmission approaching zero marginal colst. Information cculd 
be a lengthy process spanning a whole lifetime (such as^ 
invention) , or it could be a burst of data occurring in a 
millionth of a second. 

Table 3.1 shows an overview of the primary information 
sectors. The eight major classes cover hundreds of industries 
that in^sQme way produce, process, disseminate or transmit 
knowledge or. messages.. - 

Knowledge could be an end in itself; more often knowledge is 
applied in the acquisition of something material. What one does 
with knowledge ii*. a matter of taste. Bookies might acquire 
knowledge about horses^ to make money to puy things Veteri- 
narians might acquire knowledge about horses to practice ' 
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TABLE 3,1; TYPOLOGY OF PRIMARY INFORMATION SECTOR INDUSTRIES 



KNOWLEDGE PRODUCTION AND INVENTIVE INDUSTRIES 

R&D and Inventive Industries (private) 
Private Information Services " 

INFORMATIOrj DISTRIBUTI0I4 AND COMMUNICATION INDUSTRIES . 

Educatior 

Public Information Services 
Regulated Communication Media 
Unregulated Communication Media 

RISK MANAGEMENT 

Insurance Industries (components) 
Finance Industries (components) 
Speculative Brokers 

SEARCH AND COORDINATION INDUSTRIES 

Search and Non-Speculative Brokerage Industries ^ 
Advertising Industries 

Non-Market Coordinating Institutions ^ 

INFORMATION PROCESSING Ju^J TRANSMISSION SERVICES 

Non-Electronic Based Processing 
Electronic Based Processing 
Telecommunication Infrastructure 

INFORMATION GOODS INDUSTRIES 

Non-Electronic Consumption or Intermediate Goods. 
Non-Electronic Investment Goods 
Electronic Consumption or Intermediate Goods 
Electronic Investment Goods 

.SELECTED GOVERNMENT ACTIVITIES 

Priirary Information Services in the Federal Government 

Postal Service 

State and Local Education 

SUPPORT FACILITIES 

Information Structure Construction and Rental 
Office Furnishings 



medicine. I am completely indifferent as to the motivation for 
acquiring knowledge, or even to the quality of the knowledge 
relative to other kinds of knowledge- It does not have to be 
"good" information to qualify as an information service, nor does 
it have to be "true." Unfortunately, lies, distortions, and 
.inaccuracies are still information. 

A primary information market is established when a technology 
of information production and distribution is organized by firms, 
and an exchange price is established. Activities which are 
closely related to information services- — such as manufacturer s of 
information machines — are also members of the primary information 
markets . ■ ' 
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Informatio n as an Activity 

Information is by nature a heterogeneous commodity. 
Education is unlike research and development? computer processing 
differs from data communication; television is vastly diffe^rent 
from bo.oks. But these six industries all deliver information 
services in one form or another, even though their technologiec 
are distinct, they serve distinct markets, and their economic 
characteristics differ on many dimensions. 

InfOiHiation cannot be collapsed into one sector — like 
"mining" — but rather the production, processing and distribution 
of information goods and services should be thought of as an 
act i V i ty ... 

As a way of motivating the conceptual scheme that underlies 
our definitions and measurements, consider the "food activity" in 
the economy. The provision of food involves hundreds of 
heter ogeaeous industries. From the agr iculture sector we find 
the farms and agribusinesses that produce basic food commodities. 
From the manuf actur ing sector, we find the makers of harvesters, 
combines , tractors , plows and other artifacts of ^a modern^ 
agricultural economy. We als'o find the chemical and fertilizer 
industry, the manufacturer of stoves, freezers, refrigerators, 
canning equipment and so on. From the construction sector, we 
might select builders of farmhouses, grain elevators, storage' 
bins, warehouses, supermarkets and restaurants. The serv ice 
sector includes several industries that are crucial components of 
the food activity: the food wholesaler and retailer, ,the 
preparation firms, and the restaurants and cafeterias. Lastly 

transportation sector includes those firms which specialize 
in moving food by truck or rail. 

Together, this group of industries compose an ac tiv ity . 
Similacl:^, the provision of information as an activity involves a 
large number of closely interrelated but distinct industries. 
The traditional service sector includes many industries whose 
sole outpu.t is informational: education, R&D, advertising, 
management consulting, accounting, brokerage and so on. These 
industries sell information as a commodity; their business is to 
package information in a form that gains yalue because it is 
organized in a useful manner. C arrier s of knowledge or 
information, especially comm.on carriers, are included ^ecause 
their output is strictly and intimately involved in the 
distribution o f ' in f or mat ion . Carriers do not produce knowledge 
(except internally), and only sell access to a physical resource. 
But the resource can be used for nothing other than the 
transmission of in f or iiat ion . Manufacturer s o f certain machines 
also are included in the information sector. These machines — 
computers, television transmitters, instruments, and so on — have 
only an information processing function to serve. They take 
information as inputs and, after a mechanical or electronic 
transformation, produce an i'.if ornation output. ^The information 
machines are consumed as intermediate goods by the final 
producers of information services. Hence, they' are ancillary to 
the service markets. No one values an information machine as an 



end in itself, but only in its ability to produce a useful output 
from a useless input. Households buy television sets to 
transform electromagnetic impul ses ■ in bo visual images. Banks buy 
computers to organize mountains of paper and masses of 
disorganized data into useful financial information. c 

Manufacturers of certain no. n dur ab le gooo2 > such as books and 
magazines , "^are included. Their products are the physical 
carriers of symbolic information* The consumer does not buy the 
physical or material good as an end in itself, but only for its 
ability to store information in a readily usable form.. 

-Lastly, we account the nat.ion*s investment in structure s — 
schools, office build ings , 'and . telephone and telegraph 
bu i Id ing s--wh ich serve no purpose- other than to house 
informational activities. These structures are spec ial -pu r pose " 
"tools" that only support information processing activities. 

Excl uded from the primary information markets are many inputs 
to the information industries. These inputs come from industries 
that may be closely associated with information industries but 
nonetheless do not sell either information goods or services per 
se. For example, the communication satellite manufacturer is 
part of the information goods sector, but the delivery rocket and 
the fuel .T.anuf ac turer s are not, even though the satellite is 
useless without its non in for mat ion twin. 

CoKccrtiial'l^y vhc 'lyc.d Ci\ service must in tviyis icallu coyr^ey 
zry^jmtioK Jr» I c d'.pc^tl^^ loi^fiil ir. 'produqinj ^ processinrj 
d:'Gzri:':ii i'l: i.>:'\?vr:i r * o: d^^^ cicccur.^ed in the prinavj sector. 

At what point, do we stop the intermediate inputs, and exclude 
.them from the primary information sector? Consider the 
"accounting services marketplace," as shown in Figure 3.1. 
The final consumer of knowledge or information is the household. 
In our example, the computer manufacturer, the computer leasing 
firm, the time-sharing firm, the software development firm are 
all part of the primary information sector . None sells its 
services to final demand exec pi" the accounting firm (and it too 
may completely sell its services to other firms). Nonetheless, 
their value added is measured as part of the primary information 
sector. The steel and aluminum manufacturers that supply vital 
materials to the computer industry are out side the primary 
"'information sector since their wares are not intrinsically 
processors or distributors of information. 

The myriad goods and services implied by our definition 
begins to form'a coherent structure when we think of "information 
mar kets" rather than simply i ^ol at inq . in f or ma t ion goods or 
services. Th.? information industries se.i] to each other, support 
each other, and behave as a "sector . " Mo£>t ^. f or m^t ion mar kets 
require a chain of information industries' outputs to deliver the 
final product: research and development houses need computers; 
computer manufacturers need research and development; computer 
time -sharing firms need paper; paper, ma nufactpurers buy computer 
time. The* i.^'t^^rnal structure of the infCiTmotion sector will he 
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FIGURE 3.1: THE, MARKET FOR ACCOUNTING INFORMATION SERVICES 
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■discussed in Chapter 6, when we look at the "primary input-output 
matrix." ^ 

Typology of Inf ormat ion Industries 

The National- Income Accounts (NIA) are not conceptually 
organized to measure the information industries. To serve as a 
road map to the detailed description offered in Appendix 3 (Vo.l.' 
2), the industries are assembled into a "sectoring scheme" tha': 
makes more conceptual and theoretical sense than a simple list. 

Table 3.2 show3 a more detailed typology organized into 
"markets for information," "information in markets," and the 
"information inf rastr ugtu-e 

The thousands of goods and services implied by the typology 
are discussed in Appendix 3 (Vol. 2). The reader can argue and 
disagree with our definitions and immediately check the impac on 
the accounts by referring .to the detailed industries. Since 
there are so many industries, removing one or a few will not 
appreciably change the size" of the sector. The reader is 



TABLE }>2: DETAILED TYPpLOGY OF THE TRINARY INFORMATION SECTOR 



mns m mmm 

KKOWLEDGE PPODUCTION' AND INVENTIVE INDUSTRIES 
R&D and Inventive Industries 

(7391) Conrx>rcial Research and Development Laboratories 
(7197) Coiworcial Testing Labora<:orie8 

(6921) Nonprofit Education and Scientific Reaearch Agencies 

Private InfprTTjtion Services 

(62811 Services Allied vith the Exchange of Securities or 

' CoTOditics . ■ • * 

; (6611J torjinations of Real Estate, Insurance, loins, Lav 
Offices 

(7392) Business, ?lanageMt, Admnirirative, and Consulting 

Serviccs^^., . 
(6111) Legal Services 

(89JI) Engineering and Architectural Services 

(8931) Accounting, Aaditlng, and Sooklteepir^g Services 

(99^9) Services, Not Elsewhere Classified 

INFORMATION DISTRIBUTION. COKMlNlCATION INDUST RIES 

Education 

(8211) Elementary and Secondary Schools 

(8221) Colleges, Universities, and Professional Schools 

18222) Junior Colleges and Technical Institutes ' 

(8241) Correspondence Schools 

(8242) Vocational Schools, Except Vocational High Schools 
(B299) Schools and Educational Sarvicos, Not Eliewhire 

Classified 

c, 

Public Inforwation Services 

(8231) Libraries and Information Centers 

Regulated Coronication Media ^ 

, (4832) Radio Broadcasting 
' 148331 Television BroadCflStlng 

Dnrequlated CoMnication Media 

(2711) Newspapers: Publishinq, Publishing and Printing 

(2721) Periodicals: Publishing, Publishing and Printing 

(27)1) Bocks: Publishing, Publishing and Printing 

(2741) MisccUanoous Publishing 

(7351) News Syndicates 

(7313) Motion Picture Prcductlon, Except for Television , 

(7814) Kotion Picture and Tape Production for Tslovislon 

(7315) Production of Still and Slldo Films 

(7816) Motion Picture Filn Exchange • 

(731?) Fib or Tape Distribution for Television 

(7821) Motion Picture Service Industries 

(79221 Theatrical Producers (Except Motion Picture) and 
Hiscellanaous Thsatrical Servlcss 



SEARCH AND COORDINATION INDUSTRIES ' . 

Search and Non-Sppculativc Brol^crage Imlugtrles 

Forcilqn Exchange Establishments. 
(6053) ChccK Cflshlng Agencies and Currency Exchanges 
(6055) , Clearing House Assoclitions 
(61£11 Loan^ Correspondents «nd..Bro)cer« 
(6231) Security; and ConiiTO^ity. Exchanges ■ 
(5411) Insurance Agents'^ Brolc^rs, and Service 
(6531) Agents, Brokerc, and Managers 
(6541) Title. Abstract Companies 

(7313) .Radio, Television, and Publishers' Advertising 

' Representatives 
(7321) Consumer Credit Reporting Agencies, Mercantile 

Reporting Agencies, and Adjustoants and " - 
Collection Agencies 
(7361) Private Employment Agencies 
|7]9B) Temporary liolp Supply Services 
I781B1 Services Allied to Kotion Picture Dlitributlon | 
" , 10 
Advertising Industries 

13993) Signs and Advertising Displays 

(7311) Advertising Agencies 

{7312) Outdoor Advertlslnt; Servlcei 

(7319) Miscellaneous Adverdslng 

.(7331) J)lrcct Mall Advertising ^Services 

• Non-Mar)cet Coordinating Institutions 

18611) Buslnliss Associations 

(8621) Professional Merobcrshlp Prganlxatlone 

(8631) Labor Unions and Similar Lab^r Organiutlons ' 

(8651) Political Organisations 

RISK MANAGEMENT INDUSTRIES 

Insurance Industries (Components Only) 

{ 63) life, Acc'l)dent, nre end Casualty 
^ j 636) Title Insurance 

Finance I ndustries (Components Only)' 

( 60) Conmcrcial, Savings Banits i Related Institutions 
I 61) Credit Institutions 

Speculative Brokers (Components Only) 

( 62) Security Broken, Conrodlty Contrictori 
( (3) Patent Ovners and Lessors 



v TABLK l.h DE7MIED TYPOLOGY OF T1|S mm^i IKF OR^TlOrf' SECTOR - Continued 

'. ~ Kon-Elcctronlc Investrv^nt^Goods 



WOmTiON PFOCESSING ^.^iP TRANSMbSION SERVI CFS 
Non-Electronic Based iTQCissins 
fixed Costs: 

\ (2753)' Engrflviftg and Plate Printing ^■ 
(2791.1 Typesetting 
(2743) Photoencjraving 
(2790 Elcctrotypirg and Stereotyping 

Viriable Costs i 

(2732) Book Printing 
< [im] CoMrcial Printing, Excep' Lithognphlc 

(2752) Cofr-TWTcial Printing, Lithographic 
, (2789) Bxkbinding and Related Work 
. (7221) Photoqr;^phic Studios, Ircluding Co«ccial 
Photography 

(7332) Bheprinting and Photocopying Servicefl 

(7339)' Stenographic Services; and Duplicating 8«rvlCM, 

Not tl;icwhe:e ChBslfied, 
(7J95) Photofinishing Laboratoriea 
- . ^' 
^ Electronic Basco Processing 

(7392) Pure Data Processing Services 

Teleconn'jnlcition Infrantructure 

14811) Tcli^phone ComDr.ication (Wire or Radio) 
(4821) Teles'raph tejnication C^Jire or Radio) 
(489*3) CciTaTunication Services, Not Elsewhere Classified 

IN70RHATI0M COCOS J';iNUrACTlRING IN DUSTRIES 

Kon'EIectronic Conr»ur.ption or Intermediate (ioods 

(2621) Paper Mills, Except Building Paper Mills 

(2542) Envelopes 

(2:61) Kanifold Business Forns 

(2732) Blankboo'u, Loose Leaf Binders and Devices 

(2393) ?r:;itinq Ink 

(2395) Carbon Black 

(3361) Photographic Equipr-ent and Supplies 

(395^1) Pens, Pen Points, Fountain Pens, Ball Point Pons, 
Mechanical Pencils and Parts 

(3952) Lead Pencils, Crayons, and Artists' Matoriali 

(3953) Harking Devices 

(3955) Carbon Paper and InX Ribbons ^ 



(3554) Paper Induitrles Hachlnery 

/35!;5). printing T;ades Machinery and Equipocnt 

(3574) Calculatlnq and Accountln^ Hachlnes, Except 
' Electronic Computing Equipment ' 

(3576) Scalc3,^nd Balances, Except Laboratory 

(3579) Office' Machines, Not Elsewhere Classified 

(3821) Mechanical Hoosuring and Controlling Instruwnts, 

" • Except A'ltorutlc Ten.purature Controls 

(3822, Automatic Temperature Controls 

(3821) Optica! Initrum^nts and Lenses 

Electronic Consu fuption or .Intermediate Goods 

(36521 'Phonograph Records 

(3671) Radio and Television Receiving Typd' Electron Tubii, 

' Exci'^t C.ithode Bay 

(3672) ; Cathode Hay Picture Tubes 

(3673) Tiansmitting, Industrial and Special Purpose 
, Electron Tubes 

(3674) Semiconductors and Related Devices , 
(3679) Flectronic Copiponents and Acct^flsoriei, Hot 

Elsewhere Classified 
(50.65) Electronic Parts and Equipment 

glectfontc Investmont Coods. 

(3573) Electronic Conputlng Equipment''' 
(3611) Electric Measuring Instrupient? and T^st Equlpinent 
(3651) Radio and T levlsion Receiving Sots, Except 
Comniunlcatlon TyiJcs 

(3661) -Telcphoiie and Telegraph Apparatus 

(3662) Radio and Television Transnittlng, Signalling, 

and Detection Equipment and Apparatus 
(3693) Rodiognphic X-ray. Fluoroscopic X-ray, Therapeutic 

X-ray, and other X-ray Apparatus and Tubcsj 

Electroinedlcal and Electrotherapcutlc Apparatus 
(3911) Engineering, Laboratory,. and Scientific and Reiiarch 

Ins^nime.its and Associited Equipmont 



Household Investtnent Goods 

(S(732) Mio and Tslevislon Stores 
(5995) Tamera and Photographic Supply Sotres 
Hand Calculators 

Cons umption Goods ■ \ 

5942) Book Stores 

,5994) Kcws Dealers and Ncwsotar.d8 

(7B32) Motion Picture TTicatPrs, Except Orive-ln 

(7B33) Dr}ve-in Motion Picture Theaters 

s vpmr nciiniis row immmm Acrmm 

(15) Contract Construction of Office, School, Coflawnlcitloni 
Buildings 

(65) Rentals of InforMtion Structures 
(25) rurnlshings for Office Bulldlngi 



encouraged to turn to Appendix 3 (Vol. 2), since much of the 
careful explication is aiven in th^ context of describing the 
detailed industries. Each industry ' s share of GNP is measured 
bcth on the product (final demand) and income (value added)^side 
of the account. 

The government ' s share of GNP is accounted in two ways. On 
.the product (t.inal demand) side, the share includes , only the 
government p'ji chases o t information poods and services f ron\ the 
private economy. On the income (/aTue added) side, we include 
only the compensation of those e-mployees engaged in performing: 
services that have direct analogs it: the primary information ^ 
sector, e.g., printing, legal services, telecommunication- etc. 
A complete description of the Federal Government is given in 
Chapter 8. 

SOME INSTRUCTIVE EXAMPLES 

It rs clear that libraries and palm readers- sell information 
sec V ices,;, .v.and it is clear that plumbers and restaurants sell 
noninf ormation services. But there are a variety of industries 
whose output is conceptually less clear. I shall briefly 
introduce four i ndustr ie s--fi nance , physic i an s ' offices-, real 
estate, and construction — as exemplars of how^ we view 
"information." \A complete description of each primary 
information indik^try appears in Appendix 3 (Vol. 2). 

\ 

\ 

Example 1: Finance and Insurance 

The financial industries are fundamentally organized around 
intermediation — the nrokerage of money and fina. ^ial assets. 
Money itself is nothing more than a symbolic store of value, 
carrying information a3 to the holder^s claim on assets. When 
money is depositeo in a - ime (saving) or demand (checking) 
account^ it' completely loses its sense of being a "commodity," 
and instead assumes the form ot pure information: it is convertc 
into information, stor^rd in cor-puter-dr iven data banks. Money i 
this form is exchanged '•between ban^:£ over a telecommunications 
network, where onlv information flows between the ven^^ors of 
financi-l se r v i -^s Ar. elcctronc funds transfer system is a pur 
information medium for . carrying out financial transactions. 

The business of finance provides many informational servjc-. 
some' earn an exf^li^Mt income, and others are not explicitly 
charged . For exjirpie , a ban-: may prov ide thr followinc 
explicit ly charg'-j services: 

Transactions charces on demand deposit 
Transactions charges on money orders 
- Transactions charges on trust accounts 
Transactions charges on travelers' checks 



Tr an^ 



> c t i o n s c :: . : e s on l u nd 7 t r a n s f e, r s 



In- addition, there are a variety of informational services 
which are not explicitly charged, but rather are paid out of the 
net interest income, for example: . 

Analysis of borowers* risk 

Analysis of investment portfolio 

Analysis of foreign exchange rates ... • 

Anal ys is' of maccoeconor^ ic development 

Internal ^management •and'""bop*'kkeoping 

Legal, political, and promotional activities 

Transactions- with the-Federal Reserve 



The Banking industry's output is defined as the sum of net 
interest plus service charges. As shown in Appendix. 3 (Vol. P.), 
the entire output juivt ecuals thr^ expenses of producing, 
processing'', and transmitting financial information. About 81% of 
the indAJStry output is used in providing information services, 
and 19% represents tne cost of capital. 

Diagr aiamatically , a bank can be represented as follows: 
. figi;rf: i. .\ hank 



(50t,) 



INf 0 



clorks , 
accountQp.tn 

filo r-ah incuts 
loffi:-.:. bulldi: 



( 



transf n; 



;i am tors 

INFO carpc-ts 

overs t u r f c cr.: c h F 



capital otc-j^o^n t: 




Chocking Ac-count Activity 



Savings Account Activity 



vi Mortqaqo Loans 
Manacomcnt Risk 



Bus inoss Loans 
yanagor.ent Pisk 



I Trust ^ccounts 



The Outputs £ire all : :i f or mat ion'al cind the inputs are 
pr edop-inant 1 y information. When a consumer pays for commodities 
by check, the shopkeeper is secure in the ■ knowledge that aN 
transfer of funds from one account to another will eyentually 
take place. The consumer does not only pay for the purchased 
good, but also for some transmittal of information. This 
information exchange is costly to produce, and banks often levy 
explicit service charges to perform the inforrnvtion services. 
Also, when a bank loan?: T.oney to a household or business, part o 
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the net interest pays for extensive analysis and diagnosis of the 
loan opportunity. These charges are often implicit and, as we 
show in Appendix 3 (Vol, 2), are covered by net interest, 

A bank'/ viewed as a firm, purchases various inputs to a 
mult iple-output production function. This view was adopted in a 
' Federal^Research Board of Boston staff paper produced by Bell and 
Murphy, A bank is seen as a factory which purchases information 
machines (computers and calculators) , buys information services 
from other firms (telecommunications lines, terminals), hires 
production workers (clerks, tellers ,' machine operators), and 
produces a variety of financial services. Bell and Murphy state, 

"Th-^ servicing of demand deposit accounts is a 
distinct 'production line operation, ' Associated 
with this function are the receiving and process- 
ing of checks, involving sorting , tabulatin/j , and 
many other detai led ope r at ions , Tell er s , boo k~ 
keeping mach ine operator s , and manykindsof 
equipment are employed to produce a demand 
deposit account," . ' 



Their analysis of over 20 commercial banks 
following cost breakdowns on the many services 
financial intermediar ies : 



shows the 
provided by 



TABLE 3.3 : FUNCTIONAL COST AND EMPLOYMENT FOR THE TVPICAL COMMERCIAL BANK 



FUNCTION 



PERCENT 
OF 
TOTAL 
COST 



PERCENT 
OF 
TOTAL 
EMPLOYEES 



Explicit Service s 

Demand deposits 
Time deposits 
Safe deposits 



33,7 
6.2 
1.3 



51.1 
6.6 
1.7 



Analysis & Diagnosis 

Managing real estate loans 
Managing installment loans 
Managing business ioa-;s 
Managing securities 
Trusl. department 
Business development ' 
Administration (overhead) 



Other 



O'.-cupancy and maintenance 



4. 


,2 


3.8 


12. 


,8 


13.1 


6. 


,8 


6.6 


1. 


,3 


0.8 


5. 


,3 


5.4 


4. 


.2 


1.9. 


10. 


.5 




13. 


.7 


9.0' 



Occupancy and administration combined. 
Source: Bell and Murphy, o£. cit . 
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The National Income Accounts define the Banking industry's 
output as the sum of two items: (i) charges levied for explicit 
services performed by the bank Such as cnecking account charges, 
money ordfjr charges, and so on; and (ii) an "imputed service 
charge" for financial services performed for the customer as 
"services furnished without payment by financial intermediaries," 

Banks are conceived as paying to their customers an "imputed 
interest" on. checking account deposits pi us an imputed interest 
higher .than the nominal rate of Interest on time deposits. That 
is, the banks are imputed to "pay out" to consumers much more in 
interest payments than is actually paid on passbook accounts. 
However, banks are also conceived as receiving from customers an- 
"imputed service charge" for a variety of services performed 
without an explicit charge. In the accounts, thes^ two payments 
exactly cancel out-. 

A detailed examination of the bank inq industry ' s accounts 
(presented in Appendix 3 (Vol. 2)) reveals that the direct 
information costs incurred in providing banking services equal 
net interest. 'The entire output is "produced" by informational 
inputs. The explicit service charges are earned on demand 
deposits, checking transactions, funds transfers, and trust 
account ac tiv i ty--pur e information services. The implicit 
service charges are earned on the analytic and diagnostic 
activities. Together, these represent the bank's output. The 
implicit service charges can be broken into operating expenses 
(e.g., information workers, machines, and buildings) plus the 
expenses of maintaining the capital account. The explicit 
service charges are assumed to just 'cover the actual cost -jf 
providing the services. Hence, the summary data, shown in Table 
3.4 can be rearranged to show the ratio of inputs to outputs. 



TABLE 3.4: SUMMARY OF BA^jKlNG INDUSTRY ACCOUNTS 

($ Millions, 1967) 

*: NATIONAL 

INCOME 

AC COUNTS FDIC INFORMATIO N 



2,628 2,628 2,628 
11,727 



11,507 

8,907 



2,600 



220 220 
14 ,355 14 ,355 1-4,355 



S = Explicit-Service Charges 

Impl icit Service Charges 
("service 3 f urni shed 
without payment by 
intermcdiar ies" ) 

Net :Interest 

O = Operating Kxpcnses 

Incurred in Providing 
Information Services 

P]^ = Expenses of Maintaining 
the Capi ta 1 Account 
(osninatod) 

Statistical Corre :tion 

Y = TOTAL OUTPUT 
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The accounting identity allocating the banking "industry to the 
primary information sector reads as follows: 

S 0 V = Information inputs = VO 

y , Output 



e-xplicit charges for information services 

informational operating expenses ^ implicit service chsrgeis. 

cose of the capital account, r(Kt) where r is 
approximately 5.7%andK^ is the adjusted capital account 

NIA concept of output = service diarges plus net interest. 



The entire bank industry's output is allocated 
information service. Tne output — net interest — is 
consumed in providing information services'. 

I nsur ance 

The Insurance industry can be conceptualized in comparable 
terms. The industry performs three functions: (i) a diagnostic, 
analytic activity in its underwriting and investment activities; 
(ii) a processing -function in its actuar ial ^and record-keeping 
activities; and (iii) a risk-pooling function derived from the 
phenomenon that individuals are risk averse. In this third case, 
the insurance firm sells a commodity called "certainty" to risk- 
averse" individuals. The customer buys a measure of utility, or 
benefit, derived from the foreknowledge that should any 
contractually specified undesirable event occur, the customer (or 
victim) will be compensated by the insurance firm. The 
individual makes a judgment regarding the size of the dam^.ge, or 
disutility, that would result if a certain undesirable event 
siiould occur, and maps that judgment through some private 
probability estimate onto a dollar scale. 'The price of the 
insurance, or "security," should just equal, at the margin, the 
disutility of the event's occurrence. The contract covering the 
individual against a sequence of contingencies is a comrnodity 
called "cer tainty, " and its b^jnavior in a mar ket context is 
similar to any other commodity • The buyer and seller are .free to 
specify how large .a bundle is to be transacted (i-.e., how many 
different contingencies are included), and make a determinatioi = 
as to the bundle's worth. Equating the utility of owning t.ho 
commodity "certainty" with its price is th<?, customer's probJ-i'm; 
and equating the expected value of payout With the price is rhe 
se lie r ' s problem . 



proration = 



where , | S : 



I 0: 



as an 
comple tel 



5', 
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^ The insurance firm, in order to sell its comodityr must 

engage in a large amount of diagnostic, analytical, and actuarial 
work. Around 83% of the Insurance industry's costs originate 
with such informational activities. The remaining .17% of the 
industry's costs are attributable to maintenance of the capital 
account. Again, total informational costs completely explain 
total income. 

» 

Stock and Commodity Brokers 

; - o ^ ^ 

The brokerage industries, where the agents do not carry risk 
in the same sense as an insurance firm, are seen as "search" 
industries. Their market oppor t unity arises from uncertainty ^ o 
regarding the price of stocks, bonds, and commodities — coupled 
with the fact that information costs are subject to a budget 
constraint on the individual ' s time . Acquir ing information is 
costly, and not acquiring infor mat ion is also costly. If the 
search speciaXTot can economize on search costs, consumers can be 
induced to buy search activitif^s rather than engage in those 
activities on an individual basis. Thus, both the cause of the 
market's existence and the industry's output are "^informational in 
nature. The only component which is not informational is the 
occasional capital gain (or loss) incurred when brokers buy and 
sell on their own account'. Around 76% of the stock and comniodity 
broker's Income is generated by the search function, while 24% is. 
generated by appreciation on the brokerage house's inventory of 
assets. 

Occupational Structure of Finance Industries . 

Another way of estimating the informational share of the 
Finance and Insurance industries is by examining the occupational 
structure — asking who is doing what, for how much money. 

In 1957, the Finance and Insurance industry, paid $18,988 
million in employee compensation; $18 , 505 million was paid to 
information workers and $483 million was paid to noninformat ion 
workers. The wage bill can be divided into 422 occupations (by 
using the Industry by Occupation wage matrix). Table 3.5 
summarizes the largest occupational groups. 

Table 3.5 shows that almost all the employee compensation was 
paid to information workers. This result supports the idea that .* 
finance and insurance primarily provide information services, r *- 



TAULE 3.5.: BREAKDOWN OF EMPLOVEE COMPENSATION IN FINANCE & INSURANCE 



EMPLOYEE 
COMPENSATION 
($ Millions , 1967) 



Providing' a transaction service ' 

Insurance agents 
Stock and bond brokers 
Bank tellers 

'' Internal information processing 

Accountants 

Secretaries 

Typists 

Bookkeepers 

Statistical clerks 

Miscellaneous clerical 

Other clerical & machine operators- 

Analysis and diagnosis ^ 

Bank managers 
Other managers 
Estimators and investigators 
Insurance adjusters 
^Other 

Kon- In format ion 

Janitors and cleaners 
Gucirds and watchmen 
All others 



5 , 


83 3' 


3 , 


4 84 


1/ 


150 


I, 


199 


5, 


329 




390 


1/ 


273 




545 




701 




241 




635 


1, 


543 


7, 


,34 3 


3. 


,556 


1. 


,360 




292 




734 


1, 


,401 




483 




147 




62 




274 



Source.: 



Industry by Occupation wage matrix, conDUted from BLS 
Industry by Occupation matrix, Census data, BLS data 
and unp-iblishcd data. See Appendix 7 (7ol. 6) . 
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Exampl^ 2; The Medical Industry 

Consider a phypician's office, which can be d iagr ammatically 
represented as follows: 5 * 



FIGURE 3.3: A PHYSICIAN'S '-Mi-ICK 



INPUTS 



COS! 



OUTPUTS = INCOME' 



lUrORMATlON 



oxpensi vc c ducat ion 
office 

i?.cdical library 
receptionist 

laboratorv 



NON- 



sea Ipc Is 
bandages 

ove rstu f f c-c: chair j 



transform 



patient histories" 
diagnostic info 
mrdic'il consuitinq 
"hand holdincj" 



(5 1'!) 



(49'*.) 



in j^ctions&n'.edicino 
mended bones 
clean bandages 



The physician, like the bank, uses both informational and 
noninf ormational inputs. But unlike the bank, the inputs are 
t::ans formed into both information and non in f or mat ional outputs. 

The Medical industry is divided in the national accounts into 
three smaller industries: (i) doctors and dentists who practice 
in their offices, a ?13.7 billion industry in 1967; (ii) other 
medical and health services, including veterinarians, medical 
laboratories, and sanitoria, a $4.4 billion industry; and 
(iii) hospitals, with an output of $10.8 billion. We shall ofily 
consider portions of the physicians' offices and medical labs as 
informational and completely eliminate hospitals. 

Hospitals and- dentists • offices were summarily excluded on 
the grounds that they are mostly engaged in the provision of a 
"craft" or personal service, with the informational act ivities 
being ancillary in nature. A hospital's primary purpose is a 
personal service — albeit with strong informational component . 
Most major meoxcal centers connected with universities perform a 
vast amount of "knowledge production" in the form of medical 
research and diagnosis; hence eliminating hospitals as an 
"information industry" severely understates the size of the 
sector. Chapter 9, containing a discussion on the secondary • 
information sector, will partially account for the in-house 
knowledge activities of hospitals, but the accounting will 
understate the true portion of ho&pital income "arned on 
■informational activities. For example, a recent time-budget 



5u 
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study conduct-.ed by a Stanford reseafch team found that around 
60* of a nurse's time is spent in such obvious informational 
activities as "writing in the file," reading doctor*s 
instructions, or gathering information on a patient*s 
temperature, blood . pressure , and so on. The remaining 40% of the 
time was spent on actual patient care, i.e., feeding, clothing, 
changing bancjages, adm i -.: i s tor ing medicine, tending to bedding 
•needs, and so on. In addition, every hospital supports extensive 
diagnostic facilities, laboratories, training, and administrative 
facilities. The latter, involving the clerical and financial 
'processing, is almost entirely an information processing 
function. 

The health care activity is a composite of various tasks, 
some information producing, processing, or distributing in 
nature, and others decidely in the "craft" or personal service 
tr.-r^rjition. The typology in Table 3.6 illustrates the conceptual 



underlying the analysis. 



l^\^/d:LJ^^l:^JJ!^k^^^ ?iKALTH INDUSTRY 



Acim i n i r> t r a 1 1 i r» f o r ma t i on : 

Clo: ical 
Acc'Oun t incj 
Insurance f orrnr> 

Ho s e ri r ch a ad d i a ^7 mystic 

Computer process in<i 

.1 n s t r u m e n t - c o n t r o 1 1 o d p r o c o s s i n q 

^ ^t'n.n t ion d i s t r ibu t i on or q i v i na 



. ' I • L' s C' n a ] s o r V i c o 



Surcjcry 

Set t i ny brok on bones 
defining wounds 
Apply iny banda'jos 



Administering medicine 
Fit-ting lUD's 
Giving phys ica 1 therapy 
Hospital feeding, bathing etc 




Research 
Diagnoa is 



Taking histories 

Consulting with other doctors 



Diet counsicling 
rr^-venta tive health 
care education 



Patient education 
Post- surgical ' care 



covjnnel i ng 
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The^only component of the Medical industry allocated to the 
primary information sector was a portion of the "physician's 
office." To ' allocate the portion of physician * s income between, 
in format ion .and noninformai.idh*^'*a.Qtivities.^ three time budget 
studies were used. The office-based physician's use of time has 
been studied by several researchers, and offers one of the most ^ 
comprehensive sources of time-budget analysis of any occupation. 
Appendix 3 (Vol. 2) contains a detailed report on how the time 
budgets were analyzed. Ir short, about 69% of a physician's time 
is spent in a variety of information tasks. Table 3.7 shows that 
more than half of a physician's time is spent in the office, 
seeing patients; abOut 85% of office time is used in. giving or 
receiving information. 

As an afterword, I would like to, salute the casual manner in . 
which Machlup treated the medical industry. After relying, on 
five separate data teases, which cost (in the aggregate) close to 
^500,-000 to develop, I allocated of 50.85% of the medical 
industry as informational in nature, Machlup on the other hand, 
reports without elaboration, 

"We are interested onPy in the production of 
knowledge or, in this case, in the sale of 
i-nedical advice, prescriptions and information... 
however , no breakdown of receipts is available,.. 
We have decided that only half of the payments to 
physicians and surgeons for advice and 

..^information,". 

Close enough. 

Example 3: The Real Estate Industry 

One of the many Outputs of the industry is rental of office 
space. Of f ice buildings are used for one purpose — to support the 
informational needs of the pifivate and public bureaucracies. 
They are the structural repositories of wd'rk-time chatter, of 
meetings, of report and le t ter wr i t ing , of research, of back-room 
deals and front-room hyperbole. Most of what goes on inside an 
office building is informational. (In our accounts, the 
cafeterias, garages, retail shops and warehouses in office 
buildings are excluded.) A non inf or mat ion firm Inay rent an office 
building as an input, just as it might rent a computer. The 
rentals of offi/ce space as a portion of total real estate output 
is around 38%, Tfiis percentage is used to prorate the real 
estate industry's value added into information and non information 
accounts. 

The real estate industry also includes the search fees and 
commissions earned by brokers. The.se search^fees are clr.ssic 
in^formation services since only knowledge about markets is sold 
to the consumer. Other search- type industries include employment 
agencies, wholesale agents, stock brokers, and commodity brokers'. 



DO 
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TABLE 3.7 : c 

AVERAGE NUMBER OF HOURS ^ PER VTCSK ALLOCATED TO DIFFERENT ACTIVITIL'S BY 

Tyrs-QF PROFESSION 

Weighted by: (a) participation rate of physicians; (b) distribution 
of physicians to different professional specialties; and (c) distribu- 
tion of net income to each specialty. This table is a suininary of 
five surveys using conparable data.- 

(Hours per Week) 



PROFESSIONAL ACTIVITY 



G.P. 



INTERNIST SURGEON OBG PED AVG INFO 



1. Seeing office p^ticjits 32.6 

9.6 



2, Hospital rounds and 
consultations 



3. In operating, delivery, 
labor rooms 3,0 

4 . Professional reading 

and writing 3,7 

5. House calls 2.4 

6. Paper work, except 
insurance 1.9 

7. Teaching in hospital 

or medical school 0.1 

8. Hospital and other 
practice-connected 
meetings 1,8 

3. .Working on insurance 

forms '1.4 

10. Other professional 

activities • 0 . 5 

TOTAL 57.0 



30. 3 



15.9 



4.0 
1.9 

2.4 

1.2 

2.6 

1.2 

1.4 
61.0 



16.3 30.0 42.2 30.3 25.9 
16.6 10.6 11.3 12,8 6.4 



13.7 16.2 0.^ 



6.7 



3.6 
0.6 

2.3 

0.9 

2.6 
?. 1 
0.9 



3.6 4.4 3,9 
0 0.8 1.1 

1.7 1.3 1.9 
0.9 1.1 0.8 

2,5 2.5 2.4 

1.0 1.1 1.4 

0.4 1.2 0.9 



3.9 

0 

1.9 

0 8 

2.4 
1.4 



59.6 66,9 66.3 62.2 42.7 



INFORMATION AS A PORTION OF TOTAL TIME SPENT (INFO/AVERAGE) = .6865 



Source: For (a): Medical Economics , op . c i t . ■, December 6, 1971, pp. 79-87 
For (b) : Medical Economics , November 11, 1974, p. 240, based on 

a survey conducted by Clark-O'Neill Inc. and the A.M. A. 

comparing the survey sample of 11,235 with the universe 

statistics. 
For (c) : Medical Economics , ibid . p. 238. 

The two major data bases on time budgets are: 

(i) Department of Health, Education and Welfare, National 

Ambu l ato ry Medical Care Survey , Background and Methodology , 
DHEV; Publication no. (hra, 74-1335. o 
(ii) See Contract No, HEW-OS-72-183, with support from the Robert 
Wood Johnson Foundation. The relevant reports are: 
Golladay, Hansen, Smith et al., "The Empirical Study of 
Efficient Health Manpower Utilization", University of 
Wisconsin,,;. May 1975 ? Snith, Miller and Golladay, "An 
Analysis of the Optimal Use of Inputs in the Production of 
Medical Services," Journal of Huinan Resources , Vol. VII, 
No. 2, Spring 1972. 
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Another portion of the real estate industry includes sales of 
royalties, copyrxghts, and patents. These tr ansa^ctions are 
payments for int^llec tu_al_ p£0£er tj- ( as oppo^.sed to^' real proper ty) 
and are surrogates foT" the sale' of knowledg.o. Tney are accounted 
as part of the i nf or mat ion/ sec tor . 

ir 

Most of the real estate industry. lis nq/iin f or mat ionl , 
including rentals on f actor ies , warehouses , farms, private 
residences, and retail establishments. ' The industry report in 
Appendix 3 (Vol . 2) shows a detailed accounting of how real 
estate was divided, with 21% allocated to information and 79% to 
noninformat ion . 

Example 4: Construction 

About 15% ,of the Construction industry Was allocated to the 
primary information sector. Education buildings are an obvious, 
component, since they are used (almost) exclusively for 
informational purposes. Telephone and telegraph buildings are 
also obvious candidates. Office buildings were also included, 
with, all noninformat ion uses (e.g., garages, retail stores, 
warehouse space) removed. Selected military buildings, such as 
computer centers and commun icat ion facilities, were also 
included'. • 

One of the more interesting components of construction is gas 
and oil exploration. These services are a clear case of 
"information for sale" where the quality' of the product is 
unknown until well after delivery. The expected value of 
drilling a dry well without foreknowledge versus the expected 
value of drilling a« well with the aid of a foreca'sting service 
(profits of the well less fixed cost of the information service) 
gives the break-even value of the exploration service. Couched 
in this manner, the value of the exploration service, can be 
determined using the decision analysis . me thod . -• Howeve r , there 
exist severe incentive problems in the production of this 
particular sort of information. Consider the incentives of an 
entrepreneur who owns (or intends to bid on) a drilling 
franchise. If the oil field is larger that one plot (i.e., spans 
a number of plots, each owned by a different entrepreneur), then 
the information bought by the first firm becomes a "public good" 
to the otheii firms since they could each- receive costless 
information regarding the expected yield of the commonly drilled 
oil field. Should th.e first firm hide the " i n format ion frovn the 
others? This solution would be both impractical and inefficient . 
It would be iir.pi\ctical because the firm which bought the infor- 
mation would be voluntarily enjoined from acting on its inside 
knowledge lest its very" actions serve as a signal to the other 
firms. That ir^, without revealing the information pe_r_ se_, the 
firm will have revealed enough of the information by its 
observable actions to undermine the secrecy strategy. The other 
firms, can, by simple observation, gather in telligerice , 
inductively. .The kno wledgeabl e . f i rm would, inform the others in 
the following ways: where to drill (by the location of the rig), 
how much to drill (by the size and type of the capital equipment 
brougTrr~in) , and possibly the expected value of the well (by 
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related f i nanc r a 1 bohav ioi* , such as attempt irig, to buy neighbor ing 
franchises, actions on the capital markets, the behavior of 
insider trading, etc,). The strategy would be inefficient, in 
addition, since each firm would huve to'' dupl ic ate the infor- 
mation-gathering efforts already purchased by the first firm-- 
information which could 'bo shared by all. 

"In the sense that exploration is a public goods ri.oblem, 
disincentives in its private supply might be expected. Each firm 
would perceive its mar^in'Sl private cost as exceeding -itr- private 
benefit' in cases where resources were commonly hel6> Only if one 
firm became a monopol ist v;ould the full incentive to produce 
priv-^tt; information be appreciated. Kence, society will ... 
experience a less than optimal amount of exploration unless some- 
public subsidy were forthcoming or unless a monopoly were 
granted. The existence of the U.S. Geological Survey of the ■ 
Department of the Interior serves precisely as a public subsidy 
to exploration. The provision of detailed resource maps, often 
augmented by either special studies (e.g., satellite exploration) 
or industry-sponsored research (e.g,. , American Petroleum 
Institute) reduce the pr.ivate cost of exploration as an effort to 
induce the private collection of what is normally a public good, 
It is for this reason also that the exploration costsare • 
understated in tne National Accounts — the output of SIC 1382 
ignores three major sources of funds; Federal support through 
institutions like the Geological Survey; private industry-wide 
funds, commonly shared; and within-firm exploration services that 
are not purchased from an "information specialist," 

The procedure outlined in Chapter 9 will partially account 
for the within-fitm production and consumption of information 
services, one of which (in the Petroleum industry) is clearly the 
exploration services. From an accounting standooint, it is quite 
d i f f icu 1 t to • iden t i f y the joint and unique costs of performing 
the exploration. That is, a drill bit ma-- be jointly used. for 
bQth the exploration effort and the act-uo.l drilling effort; 
similarly, an airplane may be used for the trannpprtation of 
executives and for aerial exploration. Hence, a piqnificant 
understatement of the infer mat ion-gr ering activities within 
oil, natural gas, and mining firms x pec t e d . ( The re exists no 

unique SIC. for the exploration services sold to nnining firmr; all 
such information qatherina i . presumed to* occi:r within the firm.) 

The exploration services are capitalized by th^'-' OLirchasinq 
firm; hence', the entire output of the industry is r;ol d to a final 
demand component — gross private dcme^ . ic capita,] f or r rFt i en . Thi.s 
is one of very few instances where an information, s.-rvice is 
capitalized, Research and development, instaliat iori fc/r on 
equ ipmen t , royalties and copyr iqh't s r so f twar se r v : c<: de vel oped 
in house , comm i ss ion on structures aie som*'- "o f the r. the r ? ; 

These four examples show that the infer ir.at ion -.'ic ti v 2 \_y . is 
composed of ma n y he t e r o q e n e o u s pieces, I'f i e u n i f v 1 n g r] f 1 n i t 1 or. 
is that the goods and services that make up the pi:i:r,;.H / srH-loc 
must be fundamentally valued for their inf orinat ion :/.^G'!uclnq , 
processing, or distributing characteristics. If rr;t irWor- 
mational aspect is ancillary to the non in format i oi;.^> 1 'ip-vv " ■, t'l- 
good or service i s el iminated , 
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CHAPTKR FOUR 

CONSOLIDATED ACCOUNTS OF THE PRIMARY INFORMATION S.XTOR 

Tlie purpose of this chapter is to consolidate the dvJt-.ailod 
industry data pres en ted in Appendix 3 (Vol. 2) and to formal. 1\ 
introduce a set of National Income and Produce Accounts for the 
primary information sector. 

Appendix 3 (Vol. 2) contains descriptions of ail the industries 
incl.uded in the primary information sector. Care, was taken to 
insure that all pr or a t i on s and allocations are consistent with 
national income accoiint inq concepts, definitions, and methods. 
Hence, a simple upvracd aggregation of the industry detail immedi- 
ately yields a consist^^^nt set of 'Si'maty accounts. They, are 
consistent in two senses: first, they are fully reconciled 
internally (i.e., within the information sector) and with the 
Input-Output matrix to be presented in Chapter 6; second, they ^-^ 
are '-fully reconciled with other publ ished ' na tional data, such as' 
the Nat ional . Income and Product Accounts, and the economic and 
population censuses. 

•■■•/• . . . 

Five summary and two detailed accounts are presented. The 
accounts exactly mirror the national accounts format as published 
by the Departm.ent of Commerce. This decision was made to 
facilitate direct comparison with the conventional sectoring 
scheme. 

Table 4.4, "Gross N;^ticnal Product by Final Demand Sector," 
shows the fina*l purchases of information goods and services by 
the four final demand sectors — personal consumption, gross 
private investment, net exports, and government purchases. 

Table 4.5, "Gross National Pro'iuvt by Ma-^or Type of Product 
and Purchase," displays the same, .final, demand data as in Table 
4.4 except the categories are reversed. This table. shows the 
relative size of the consuming sector for each class of good or 
service . ' 

Table 4.6 shows the "National Income by Type of Income." It 
provides a breakdown of national incoine by employee compensation, 
proprietors' earnings and corpor ice profits. 

Table 4.8 shows "Gross Product Originating by Industry," and 
is a summation of five value added componen ts--employee 
compensa t ion , net interest, capital consumption allowances, 
indirect business taxes and profit type income. The table is 
'broken down by sector. 

Table 4.9, "Gross Product by Sector , " is a summary of the 
detailed value-added componf*nts . Industries are aggregated up to 
the "major sector" level and compon'^nts of value added are shown. 

Twci detailed tables, 4.10 and 4.11/ show the final demand and 
value-adc^ed components at the 2-digit SIC level. 
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These seven taoles constitute the full .set of coni^ol idatoJ 
accounts for the primary inf or:nar. ion sector in 1967. 

Comparison to th e Machlup Study 

"Most of the basic insights and concepts motivating this study 
were established in Fritz Machlup's oroundbreak ing book on the. 
"knowledge industries." His book, analyzing the 1950 economy in 
detail, stands as an enormously valuable contribution. It 
provides. an empirical backdrop to subsequent work by Daniel Boll,' 
Peter Druckec, and others. There exist, however, three 
significant methodological differences between his approach and 
the one set forth in this work, an^ they should be aired in 
advance . 

First, Machlup's accounting scheme innovated, rather liberally 
on the National Income Accounts concepts and practices, whereet^s • 
this study does not. Second, his work includes an admixture of 
both "primary" and "secondary" type activities, whereas this 
study keeps them distinct. Third, a variant of final demand. is 
used by Machlup as a measure of the knowledge industry size, 
whereas this study uses primarily the value added approach but 
reports both sets of figures. The three dif ferences are 
discussed below. . 

(1) National ; Ac counts Concepts and Def ini t ions 

Machlup's basic accounting scheme begins ^?ith five major 
classes of knowledge production, processing, and distribution, 
and 30 industries that ar e c 1 ass i f ied into: (i) education, 
(ii) research and development, (iii) media of communication, 
(iv) information machines, and (,,v ) information services. In 
pursuing the size of these five activities, many "adjustments" to 
the conventional notion of Gross National Product are made. For 
example, education in the home (as the forgone wages of 
nonworking mothers) is explicitly accounted, as* ar e impl ic i t 
cfosts (such as implicit rentals on school buildings) , education 
in- the church and the like. Althpugh Machlup is consistent in 
adjusting the total GNP for 1958 by the amount of these 
additions, the methodology is not comparable to standard income 
accounting concepts. 

Also, Machlup includes a variety of current account items 
as part of the "total knowledg-e-production value," whereas the 
standard measure of final demand excludes all current costs. ■ 
These distinctions are carefully doc uinen ted . For example, 
businesses purchased $2,503 in advertising space from the news- 
paper industry as an. intermediate product — hence that amount was 
not included in' official final demand estimates. Machlup treats 
the advertising purchases as an investment made by the firm, as 
if it were investihg in structures or machines, and hence 
transfers the amount into f i nal ^ demand . . I agree in spirit that 
advertising i_s an investment, and its purpose is either to 
capture market &hare," defend a market share, or induce new riemand 
in^an expanding market. tjFlowever , it represents a deviation froir, 
the concepts and definitions of national income accountj-^g. 
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A choice point was reached early in the research. * On the 
one hand, many deficiencies exist in the notion of: GNP as a true 
measure of economic wealth. For example, recent attempts to 
measure Net Economic Welfare address the GNP concept's failure to 
distinguish economic goods from bads. On the other hand, GNP 
measurements are standardized and accepted, both across time and 
by international agreement. 

The choice was whether formally to introduce an 
information sector into the conventional national accounts 
structure? or whether to innovate both by introducing a new 
sector and by redefining tne very concept of GNP. 

The decision was reached with caution — that the concept 
of an information sector was suf f ic ien t ^.y new that a simultaneous 
overhaul of' the GNP scheme would confuse and obfuscate more than 
it would help. When the economics profession agrees on a new 
measure of Gross Nat ional Wei fare rather than Gross National 
Product , the information sector can be redefined with all the 
other major sectors. But until that revision occurs, I chose to 
adhere strictly to the accepted national accounting practices. 

(2) Admixture of Primary and Secondary 

Several adjustments that Machlup made to the "final 
demand" accounts were early insights regarding the second<;ry 
information sector's existence. For . example , "traj.ning on the 
job" is clearly a secondary information output, as is research 
and development financed and conducted within noninformat ion 
firms. Machlup's discussion of the government as a knowledge 
industry, with outputs such as "regulation of industry" and 
"international affairs information exchange services" is clearly 
a precursor of Chapter 8. However, the primary sector has the 
distinction of representing only recognizable market 
transactions. All nonmar ke t processes are relegated to the 
seconda. y information sector of Ch'apters 9 and 10., 

The primary and secondary activities are quite distinct. 
In some cases, markets for information are clear and measurable. 
In other cases, markets for information have not or cannot be 
formed and the entire activity occurs in a nonmar^k€it,._contex4: . — An 
example of a market that cannot form is foreign intelligence. 
All purchases and sales of intelligence-type information occur in 
an "informal" market setting. Industrial espionage is a similar 
informal information market (no SIC code) in the private sector. 
And detective agencies are the formal market (SIC code 7393) 
analogs involving the producti'-' and exchange of intelligence 
inf ormat ion . 

Confounding nonmarket information activities' with 
information exchanged in markets needlessly strains the intuitive 
appeal of this type of work. A much more straightforward method 
of measuring the value of secondary "knowledge product ion " is 
available if one resorts to using the income sidra of the accounts 
rather than attempting to adj ust the product side . More on that 
in the next section. 
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To illustrate. the. impact of imposing the two restrictions 
on Machlup's GNP estimates, consider Table 4.1. The table shows 
Machlup's origiTial estimates in column 1, and the "revised" 
estimates in column 2. *rhe revisions include two adjustments: 
(i) all ^intermediate purcha-ses were removed from the GNP 
estimate; and (ii) all items that fall outside my concept of a 
"primary information industry" were removed. The resulting 
account shows; that only 16% of GNP in 1958 was attributable to 
the primary information sector, as opposed to Machlup*s estimate 
of 29% of GNP. The other 13% of GNP partially encompasses 
certain secondary information .activities . 

• . ..t3) Use of Value Added 

Using the income side of the accounts offers two main 
advantages. First, it allows the researcher 'to measure the cost 
•of the secondary information services directly. Second, value 
added is a more accurate measure of wealth and income originating 
in the economy since it is insensitive to the cost of goods sold. 
An item' with costly intermed iat'e purchases' will "sell" more to 
final demand since itk output price will be correspondingly 
higher. Two goods with identical wealth-generating attributes"' 
could have very different final demand ■ sales , depending on the 
use of the item. If the good or service is mainly intermediate 
in nature (such as advertising), it will show a zero final demand 
but a sizable value added. For example, iron ore sells, very 
little of its output to .final demand since most sales are to ^ 
other firms; yet it generates a considerable amount of wages and 
profits. By contrast, the jewelry industry sells almost all of 
its. output to final consumers. * ' 

The omission of value-added estimates frooi earlier work 
undoubtedly reflected the state of data processing^ facilities 
available at the time. Without fast computers and, more 
importantly, very extensive interlocked machine read able -data 
bases, \t is doubtful whether a more comprehensive report could 
have been prepared. In the 15 years :Jjnce Machlyp's research, a 
wealth of information became available and accessible. Hence, 
the consolidated accounts presented in this chaf)ter look at the 
information sector from both the final demand and value-added 
perspectives. — The two measurements of GNP differ considerably, 
as we shalJr— see below. 

A Brief Note on the National Income Accounts 

It is outside the scope of this chapter to explain the 
structure of the National Income Accounts (NIA) . However , a 
brief historical note might be helpful. 

The NIA only recently came ^into being. " Before the landmark 
studies by Kuznets in the 1920*s and 1930*s, the accounts were 
sketchy and not systematic. . ' : 

Quesnay's tableau economique was an early precursor of both 
the accounts and the input-output matrix. The theoretical 
groundwork was established by Keynes, who focused on the flows of 
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invesLiTiont and demand as d»?terminants of income and employment. 
Keynes took a personal hand at structuring the accounts to suit 
his analytic purposes. He stressed final consumption (or aggregate 
demancf) as a major determinant of national income. In particular, 
he stressed' government expenditures as a key policy tool. 

Tn the United States, the lead was taken by the National 
Buieau of Economic Hesearch in the ^early 1920 's. Their, early 
Inco'me and Product. Accounts were quite sketchy, and considerably 
■out of data, . In 19 32 , with the impetus of the Great Depression 
and the' crt-ssing need to devise macroeconomic policy. Congress 
gave ,the^ Department of Coimne.-ce a mandate to prepare a coiaprehensiye 
set of national accounts:^ Simon Kuznets. who had done consideraole 
work with the National Bureau^of '^Economic Research, set the basic 
fremework in the late 1930 's.^ By 1940. the accounts as we now see 
th-m were regularly proluced by the'- National Income Division of the 
Department of commerce. The 1945 Budget first contained a set of 
national accounts. After World War II, the concepts and method of 
national accounting were adopt*?d by the League of Nations , and ^ 
-iffused rapidly around the world. This work was eventually picked 
up by 'ho United >]ations and the Organization for European Economic 
cooperation (OEEC) , and an inte.- national standard was developed. 
At present over 140 -countries publish national accounts. The 
accounts that we now use were only 'Vfinalized" in the 1950 's. They 
ar- still verv much in flux, as evidenced by the stream of suggestions 
and modifications appearing in Commerce's Survey of Current Business 
and in the ' H^wiew of. Economic Stati sties . 

vhe income and product sides of the accounts are two methods 
of measuring GNP. The components, of income (value added) and 
product (final demand) are shown in Table 4.2. 
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m t-'. aqqc-got-, total valje ndded is an identity with total 
fm.al .ir-vand, althouqh foL" any particu.1ar industry, final demand 
and addod do not {nf?cessar i ].y) balance. 
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THE CONSOLIDATED ACCOUNTS 

o 

• ^ In t^is section we present the consolidated accounts of the 
primary information sector. The sector has been '-'spl in ter ed into 
the finest detail and aggregated to the most general level. To 
help the reader, zhe following is an index to the different 
levels of aggregation and where they can be found. 



TADLE 4. "J - 

INDEX TO THE PRIMAP.Y INFOrO'.ATION SECTOR ACCO'uNTS AT DIFFERENT LEVELS OF AGGRE-'JATION 



FINAL DE;--J\ND COMPONENTS 



Surrur.ary ^".N? 

r-'inal dcr^.and by 2-digit industry 

detailed final demand by 6-c2igit I-O industry 

Detailed final derrand by V-digit SIC code 



Tables 4.4, 4.5 
Table 4.10 
Appendix 4, vcl. 8 
Appendix 3, Vol. 2 



VALUE ADDED COMPONENTS 



SurruT.ary National Incoir.Ci 
Gross Product for 11 nva jor sectors 
Gross Product by 2-digit SIC code 
Gross Product by 6-digit I-O industry 



Table 4.6 
Tables 4.8, 4.9 
Table 4.11 

Appendix 3, 4, vols. 2,^ 



Final Demand " . .-^ 

Sales of information goods and services to. the four major 
sectors of final demand accounted for some 21.9% of GNP in 1967. 
Table 4.4 shows the distribution of the $174.6 billion in final' 
sales. Column 1 of Table 4.4 is identical to that produced by 
the Bureau of • Eccncinic Analysis, except that a statistical 
adjustment of $924 million was subtracted from. total GNP. This 
was necessary because the recently revised national income 
benchrTiark (completed in January, 1976) differs somewhat from the 
GNP figures published in t'le 1967 Input-Output tables. The 
adjustment represents a 0.1% difference, which is well within the 
0.5% mesoiirement error associated with the economic censuses. 
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Seventeen cents of every consumer dollar represents purchases 
of information goods and services. About 8% of all durable goods 
purchased by households were items such as televisions, radios, 
hi fi equipment, communication gear, and calculators. Only 2% of 
all nondur-able goods v;ere informational — mostly- printed matter 
the other 98% including the common household items such as food, 
clothing, housewares and the like. Services purchased by 
households were divided 38% to information (e.g., finance, 
insurance, physicians' counseling, accounting, law) and 62% to 
noninformation (e.g., auto repair, restau'^nts, dentists, and 
hai rdr esser s ) . 

Nearly 18 cents of every dollar invested in the United States 
was for information machines or buildings. For every dollar 
spent on computers, telecommunication equipment, printing presses 
and the like, about $1.28 was spent on office and school 
buildings to hous^ the information processes that use the 
machines. 

The net trade balance in 1967 was $4.9 billion for the whole 
economy. The net t>-ade balance in the primary information sector 
was $2.9 billion---some 59% of total net experts. This surprisingly 
large percentage is explained in more detail in Appendix 4 (Vol. 8) . 
But it shows that in 1967, information goods and service -exports 
were a significant component of foreign trade in net terms, 
although they were not nearly as large in gross exports relative 
to such items as food, chemicals, and heavy equipment. 
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Federal, State and local governments accounted for some $66-3 
billion in- purchases of information goods and services. As we 
shall see in detail in Chapter 8, the government can be split 
into four parts: (i) the pr imar y information portion of govern- 
ment which includes those goverlimental serv ices that have direct 
analogs in the (private) pr imar y .in f o r iT.at ion sector; (ii) the 
seconda ry inf oi'mat ion^ por t ion of go'- . i ' n. n t which has direct 
analogs to the secondary quasi-indr^:/- c i.^r discussed in Chapter 
9 — planning, management, etc.; (i'^i; .^'.pec i al i zed government 
•information functions which have no .ct analog in the private 

sector — foreign intelligence for example; (iv) non in for mat ion 
services oUch as large portions of defense. In the national 
income accounting scheme, the government's share of GNP includes 
the purchases of ^all goods, services, and wages of government 
•workers. The por'tioii allocated to the Federal primary 
information sector is restricted to th*e government's purchase of 
goods and services from the primary information industries pi u g 
the wages of workers who are employed in the primary informatics 
portion of the Federal government. The Postal Service is not 
included as a portion of the Federal govef nment- since it is 
treated as a "government industry" in the private sector. The 
State and local gov^er nments ' contribution to GNP includes all 
purchases of goods and services from the primary information 
sector dIus the wages of workers employed in public education. 
Other than"* education , which has direct analogs in the primary 
information sector, all other State and local services were . 
either allocated to the secondary information sector (see Chapter 
9) or to noninformation. The largest source of error comes from 
tne 'lack of easily accessible data on State and local govern- 
ments. We would prefer to produce a more detailed accounting of 
. Sfite and local outputs, but cannot. 

Table 4.5 contains the same information as Table 4.4 . 
transr^osed to show the' goods and services b*' type of product and 
purchaser. The table shows that nearly 18^ of all durable goods 
were i n f o r :nat ion machines and equipment. Over half of all 
durable aoods purchase'^ by governments and nearly a third of all 
durable- goods ---xportcd (net) by private industry were information 
mac h iOn^i^ s . 



^ Bv* OOHL- -i:'^ t , only 2. 3*, of all nondurable qoods were infor- 
mational. Ail. r.h^ entire amount ($4 billion) was purchased by 
households. T'ne government purchases of $1.1 billion were mostly 
for- paper , office cunplies, and printing. 

information ser v i .-^s represented a significant portion of 
total information fina 'Jemand (71.5%). Consumers spent over S74- 
billion on services and governments spent some $46 billion 
(including nh'^- Wrigos of prirr.ary information workers). Exports 
accounted for s''>:ro SI. 8 billion, rr.ost of which originated- in the 
sale r oy3i t le.^ and management f ees . 

Over 21* of structures were information buildings-- 

offices, school::, libraries, te>lerhone and telegraph facilities. 
Four out of '--^very ten information structures were purchased by 
governments; c • * r t w^-i^ro private office and comnun icat ion 
buildings. 
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Tablc 4.S.- Cross National ProdiuM by Mnior 1 ype of rnuluct and I'lircliascr. 1967 



Durable go(jJs 

IVfsoruI consumption cvpcnJiluiCN 

i*ii\lua*r"5 JuuL-'Ik: c.^iMimiriit 

(love I run cri : pa r h i s • 

Net expoit'i 

(.'h.m^'e in t usjnc^^ irtvuiuorn- s 



Nondurable gcKxl 5 

Pcrsk-^njl i:onsunipUt>a e\penduurcb 

Go\crn-renl purc-hjst-s 

Ncl exports 

^'hani'e m busmes.s in\entoriei . . . . 



ScrvKei 

P^-rsDM.il cj^nsuinpliyn expenditure 

Go\eniment pLirchJvcs 

Net export 



Stnjelu • 



Pnvjte striic:uies 

(;overnn:cn: stru*:ture^ 



Sutistjiral aJjustmcnt 



Totjl 
linal 
demand 
(Uilhon S) 


Inlorinjtion 
final 
demand 
(M lilion i 1 


I n I*. >Mn at i'tsi 
pereenl o\ 


795.4 


;74ii85 




US. 7 


26»o7o 


1 M 


69.6 


5.2G1 


7.6 






1 8.^ 


16.3 


S.84S 


54.3 


.4.2 


1,326 


3 1.6 




1 


2 1 ..S 


2383 


5.392 


2.3 


212.6 


4.0(16 


18.S 


215 


1,1 39 


5.3 


•-V .4 


^j22 




• 4.S 


^469 


9:8 


326.2 


124 ,826 


38,3 


208.2 


74.485 


35 S 


116.9 


48^03 


41.5 


■ 1.1 


L838 


167.0 


82.9 


17.689 


21.3 


57.4 


9.87} 


17.2 


? .* -5 


7,818 


30.7 


•■I 0 











^Includes c[>ani:e ir business inventories frtun <<-'\wc kicior. 



Nat ional Income • 



1 n 
A i 

do 
. : n 



llac of employee compensjj M-oii were 



than 



1- 

O I" 



earned in a primary 
formation IHdU^rV, ^^-^Ft^^n the private ^ef or or i the 
'leral primary information industries. The military was cn^ 

thr Federal pr imarv infori^ation industry workers, to postal 
3.--rvic- workers, or to education workers. 

^^^--l^ l^^fm^irin^Lde^d ^n^^h; p^^ar^ sfcLr^-althou.h 
;;rin o onTccipaUons held by farm employees (i. e . , pure 

-^-^ior-ch-^-^ - 

professional proprietc^s wer.^ -all 
^^;-n%rs J^ice^^Cm:: ^Sr^ajontv Of P-P-etors- income 
^:^ts with retail establ ishm-nts , and mostlv falls outside th._ 
orimary information sector. 

in the prirr.ary 



None of renj:_al i_ncC'a;ie 
'orrration account?:. 



cf ct.r.^cns appea 
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T;^b*c 4.6 -National Iiiconic by Type of Income, 1967 
(MiIlnn$ofdo!br>l 



Nation a] income . 
CompcnjJtion of cmployws 



Pfivatc 

Military 

Govcinmcnl civilian 



Proprictofs' income 

Business and professional 



Farm. . 



Rental income of pctsonswith capital consumption adjustments^. 



Cbrporate profits and inventory valuation adjustment 

Profits 

Inventoiy valuation adjustments 

Capital consumption adjustment 



Net tnteieit 



Total 
' national 
income 


lnform.iti<>n 
national 
income 


Infoinulion 


655,805 


176,319 


26.9 


471,915 


136.488 


28.9 


376414 
18.842 
76459 


99.328 
4,432 
32,728 


26.4 
23J 
42.7 


60.974 


9,187 


15.1 


48.894 
12.080 


9.187 
0 


18.8 
0 


19,376 


0 


0 


79^65 


33,675 


A2S 


7-'330 
l.':'44 


33,675 
n J. 
n,a. 


43^ 


24^79 


-3.031 





n.a.-not avaibble. 

•Capital Consumption Adjustments arc adjustments made to Uq?reciation by the Bureau of Economic Analysis. Department of 
Commerce to rrOcct current icplacx*mcnt cost. . ' W 



Ov^-r .43% of all corporate profits originated with the primary 
information industries. All corporations in the United States 
earried some $79.3 billion in profits in 1967 ? the primary 
information industries earned $33.7 billion. This unexpectedly 
large number was distributed across tne information industries as 
shown In Table 4.7. After removing the government's shate ot 
primary sector national incume ($37.2 billion), the information 
industries alone accounted for 21% of nat^-.r:.. 
coroorate orofits. Each dollar of employe-.' : 
information industries generated 34 cents pi 
overall economy, the ratio was about 2) rvr-v-.;. 
explained bv the* l.^rqe profits earned ' ; Vr.-? r-" 
bankina industries, which have very hic . ru'.'.-fi- 



'-come — but 4 3* of 

. -at ic ' in the 
fits. For^ the 
'^^his is partly 
; phone ."^nd 

labor, ratios. 



Corporate profits originating m the m 
understated by approx im-:ite ly $2.5 bill-- 
develop data on inventory valuation adj 



Indust r ie s are 
e coulv3 not 



t 1 



-54- 

TAH n^Tjj^'UvAKp owN OK coRPoi ^v rK fPoriT n: the: pkimakv information inou stkiks 

($ Mill ions, 1967) 



Inf.orm.it ion bui Id 1 construction "'o^n 

Non-durable information qoc is ^^fo- 

Durable Mit orr.> : toi\ m.icb.i :v r, av.:\ qobdr, 3,76? 
Con-jnuni cations - tt» 1 cphone , r.iiio, TV 
Trade in In forr^-tt i on qoods 

Bankinq Vir^ 

Credit aqencios t'n ^ 

Securi ty and co::::-.r.)a i ty br'kerr; 1,0Ij 

Insurance carriers 1,024 

Insurai'.co a<.jontSi ^'^'^i 

Real estate infor:!;ation corrf'Oi'.or.ti"' 4,W7 

Misc busiiicss intornMtion service:^** 190 

Misc professional inlormatio:: services'* 702 

Inforirational ccruponer-.ts of i„'hysi cians ' ■:'' '-es 4,223 

Othor infonuJtLcn services (e>'.j. adveic; ... i) 1,034 

Postal Services " ^^'^^^ 

TOTAL CORPORATr: PKOriT: INTOPOUTION IN:"J: TRIPS 3 5, 45B 



^ Most profits in this category were v- ..neci as proprietor's inconie> 
Total business ir.formation .service pr^v t :; were SI, "^71 million; total 
professional i n:orr..ation service profir -ero So, 524 million. 

Source: BKA Input-Output Worktape. 



Value Added 

Table 4.8 shows that around of total C:'.ss Product (value 

added) originated in the primary i i f or,;.at ion Industries. 

The Gross Product Originating -r-P',.>) r.abiv. shows the 
information components that are dra-.-. o f the 11 conventional 
sectors. The Agriculture and Mining sectnr^ ::ontain no primary 
intormation activities. (Their secondare- .ic'lvities — R&D, 
planPi.-.g, and coordination--are shown ."^riapter 9.) 

Noarly 24=t , or $8.5 billion, ot' t-^e Construction sector was 
valuf.- added in building offices, ^rhcr.::-, and communications 
1: 5 c i 1 1 1 i e 5 . 

Around 15% of the Man u fat 'i? sector value added originated 
with information goods. The ooi'-r of nondurable manufacturing in 
the mformat ion., accounts is p-Miting and publishing. The 
in forir.at ior durable goods are primarily composed of "electrical 
machinery, ' a conve'nt ional industry name that includes printing 
presses, office machines, and computers. 

None of the T^; anspor te^ ion and the Utility sector s 
contributed to the primary ; ^formation accounts. 

The entire Cor.mun ic a t iv ;i sector , incl uding telephone , 
telegraph, radio, and TV broadcasting was allocated to 
iv. foi* .T.at ion . 

About 12* of the Wholesale ^nd Ketall Trade sector margins 
originated with che Sc:-? of in i orrr.at ion goods. The trade margin 
re presents the difference between the producers' and consumers' 
priies, or "markup." 
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Tablc 4.8 Cross Product Orifciinatin); by Industry. 1967 
(Millions ol dull:u>l 



All indusliics. lotai (t.NP) . 
Agriculture, forestry znd (isnciies . . . 

Mining 

Contract construction 

Manufacturing 

Nondurable goods 



Paper and allied pri>d»ic»'i 
PfintLng and publisluri:. . 
Other 



Durable good s . . . : 

1-urniiurc 

Madnncry. fXcluduH'. cloctric 

r let In cal machinery 

Inslrunicnts 

Mistvllaiicous manulai-'turinji; . 
Other . 



Transportation 

Communication 

Tfleplionc and tclCL-raph 

Radio t.. ,::^-t'::ulLl an J ;.-lrviiiji>n 



Electric, gas and sajiitary j>cnices 
^Vhole$ale and retail trade 



Whyleiwile t! 
Retail trade 



Finance, insurance, and real estate 

Hankiiv: 

Credit aireni-'ies. hi.'ldirK' afui <^iher investment companies 

Seeuriiv am J cumnu'iiilN bfL-kcf; 

Insurance corrieis 

Insurance ai.'ents. biokcrs and service 

Real esijlc 



Services 



I'eryjnjl and nusct:U^inLi»Js repair services 

Mivoellin^ous busi'iess services 

Mo:i'>n pii-'tuics ■ ■• 

ATTUseiTKiiI and rccieaiion services , 

Medical and nih:T iuMhh »«:r\Kt:s 

M iv.clljni,i.^us prolVsMorul services 

Fd'jcaiion.il vivKCS 

NonpioIU ineuibei'ihip i^r jni/jtions .... 
Other 



Govcmmcnt and government enterprises 



Federal 




Cieneral ti>\0'innjeni . . . 
Ciovernincnt cnterpjiA's . 



795,388 
26»733 
l'3,886 
36,102 

223,729 

90,595 

8,005 
10.718 
71.872 

133.134 

3.380 
23.980 
19.959 
5,606 
3.305 
76,904. 

32,040 

17,632 

16.024 
1.608 

18,429 

129,863 

51.802 
78.061 

108,840 

11343 
-437 
3.^82 
7,822 
3.344 

82.686 

86,992 

9,751 
11519 
1.690 
3.607 
21.392 
12,738 
5.446 
7^27 
12.922 

95JB27 

40^59 

35.865 
4.694 



200.025 
0 

0 

8.527 
32. (.91 

11.762 

1.539 
10.223 
0 

20.929 

528 
3.198 
12.123 
4.309 
771 
0 



17,609 

16.029 
1^80 



16.053 

8.584 
7*.469 

41.425 

11.731 

-790 
2.779 
8.826 
3.485 
15^94 

43,021 

853 
10.703 
1^25 
485 
5.754 
12.183 
5.170 
6.348 
0 

40,699 

15.771 

in.232 
3^39 



25.1 
0 
0 

23.6 
14.6 

13.0 

19.2 
95.4 
0 

15.7 

15.6 
13.3 
60.7 
76.9 
23.3 
0 



(^) 



12.4 

166 
9.6 



38.1 



n.b 



18.6 

49.4 
8.7 
89.8 

13.4 
26.9 
95.6 

84.3 

\l 0 

42^ 

38.9 
28^ 
75.4 



-56- 





Ly - Gross i'rujuci Orii!i;?.ti:n^ b v lm!ii-Jry. 


't967- 


Coi liinu'd 












total 
ad Jo J 


Intorin .iiion 
.uUU-d 


pctsvr^t o; 


C < • 1 .• .fit t, < ."1 1 






55.268 


2(>.^'2.S 


.;;s 7 




49.222 


2(..VjS 










6,U46 


U 










4^10 


0 


0 








802 












ul l(ldlis!l> 


:tlltH\iuJ to in!o:i:nii»)r.. 



Over 38% of the Finance, Insurance and Real Estate sector was 
allocated to the primary information accounts. Note that only 
19% of the real estate value added originated in brokerage , ..^ 
office rentals, and trade in intellectual property, 

Ne^-^rly half of the conventional service sector was allocated 
to information. Most of the miscellaneous business services 
(89 8%) and prof essional services (95-6%) were purely 
inforir.ational in nature. By contrast', very little of the repair 
(8.7%) and amusement (13.4%) industries were involved with 
information goods or services. 

' The government's GPO originated in thr-ie ways: (i) about $3.5 
billion from the Postal Service as a primary information 
enterprise; (ii) $10.2 billion from the employee compensation 
paid to information workers employed in primary Federal 
Governm-nt information services; and (iii) $26.9 billion m the 
employee compensation paid to State and local government 
education workers. 

In all, over $200 billion of a total gross product of $795, 
billion oriainated m information goods and services. The 
informat:on'"activity," discussed in Chapter 3, is a composite 
industries that presentlv reside in seven major sectors of the 
economy. Table 4.9 shows the same $200 billion displayed by 
major sector, and broken down into components. Nearly 30% of 
^otal emplovep compens^at ion was earned in the information 
industries.^ A detailed breakdown of this number is given in 
Chapter 7, on the '•information Occupations." Nearly 18% of ala. 
capital consumption allowances were taken on information machines 
and structures in the p-rimary information industries. Around Ibf. 
of indirpct business taxes, such as excise taxes, was paid to the 
government on information goods and services (such as movies) 
sales Nearly 27% of total profit-type income was 'earned m the 
information industries. This figure includes profits earned by 
coroorai-ions (about $33.7 billion) ^and retained earnings ot 
proprietors ($9.2 billion). The public sector accounted for 
$40.1 billion, or some 5% of total gross product. The private 
n-c^nr^ c^r in-ai V in f or mation — the portion that is produced for 
market :-<change — acco an ted for 20% of value added. That is, one 
fifth of GUP" or iqinated in the private market production. 



.4 



of 
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Tal)li*4.9 -Oros.s Product by !nUuNtr> . I otal aiul by C'Dinpotienis. 1^67 



Ail tnUus;ru\. t'.>tjl iCrMM . 



N.-t mtc.f St ... . 

IndlJCLt bu'lli-.'ss I.: 
Pro^it-t>:>l•;:K^:^^r 



.Net inrtTCsi 



A^iKultuic. J'i ires try , an J lisJiLTU's 



1 p>jilijv;.V vi>;i>--i-n'..j!;< 



Minuig 



Nci inicrt- .t 



Contiact consiruLl 



Nc: 

PloflMipi.' i'.uu!;v; . . . 



Lnipic> t 



InJzrect ^u^lr■c^> t.A;:^ . . .' ... 
Profil-Iypc inc.;ni-- 



Net in I c: est 

-CajMtjl ti-iistM;-p' i<<'i alio-. 



Nc( in:c;-,'st 

C":ip>'_i* i«-M-wJ! i. 'R ..'111 
hiJirc^t businv ss ?.i %l ^ 
I'loni-typc ini-iirrc.; 



1 '.»I.tl 


In. 


1 iUi'[in.ilivi!i 














795 ^i>S 


2<» 


25. 1 


467.240 


136. ^'^ 




24.4 16 


3 .< ' ' 




6S.S95 


1 : 1 > ' 








1 . ■ 


160. SOS 


4 2 S(,2 ! 


If* ^ 




1 

159.32n j 


i2.5 


^82 2 


S9.^ 1 


M 


24 .4 






6S 9 








n ^03 i 


! 5 . ■.' 


160.5 


4 3/. 08 


2 7.3 


26.733 


0 


0 


3.706 


0 


0 


2.3t.H 


l> 


0 


5^670 


0 


0 


2.199 


0 


0 


12.790 


0 


0 


13.886 


0 


0 


5.1K8 


0 


0 


I) .a. 


0 


CI 


- .1.265 


(» 


0 


1.134 


0 


(1 


4.228 


0 




36.102 


K.527 


?3.6 


26.600 


6.^>72 




264 


29 


1 \V 


1,961 


225 


1 1 5 


917 


lIMI 


1 * , 0 


6.360 


1 ;:oi 


IS. 9 


223.729 


32.691 


14.6 


152;i65 


24.449 


■ \('.\ 


2.r»2 1 


268 


] ] _ ' 


1''.354 


1,9.12 


1 t ^ 


15.473 


4 10 




36,3 16 


5,622 


15.5 


90^95 


11.762 


\} '> 


55,793 


8.S72 


15 


967 


54 


6 


7.396 


SCO 


i<VS 


n,39"< 


176 


15 


15,046 




1J.4 


133.134 




15.7 


96.472 


: .-^ : 7 / 


U. 1 


1.354 


214 


■ 1 5 S 


9.9.SS 


1.142 


11-5 


4.0S0 


234 




21^70 


3.7f>2 


17 7 



ERIC 



•58- 



Tabic 4.9 - Gross Product by lijdustry. Total aiul by Components. 1967 - Con. 
(Millions of dollars) 



Transportation 

l-mpU>>cc coMipvcnNuljon 

Net micicst 

-"Capital tvnsurr.piKin jUoftJiues . . . 

Indirect busuKss taxes 

Profii'iypc incviuc 

Communication 

tniploycc compcns;itioii 

Net inivrc!si 

Capil:il CDiisumpliv'fi ;»llo^vjncos . . . 

Indiicct busincN> tdxcs 

Profii-iypc in tome 

Telephone, telegraph, and i elated jervices 

tmp\'">yee ci^mpcnsixtion 

Net interen 

Capital vvn»aniption allegiances . . 

Indirect b.iiiness taxes 

Prolil-type iiKinne 

^•Electric, gai and sanitary services 

t'njployec coniponivation 

Net interest 

Capita] a>nsuinpt;on illowanccs . . 

Indued business taxes 

Profil'typc income 

Wliolesalc and retail trade 

Employee compensation 

Net interest 

Capital consumption allowances' . . 

Indirect business taxes . 

Profit' type income 

Wholesale trade 

Employee compensation 

Net interest 

Capital consumption allowances . . 

Indirect business taxes . ■ 

Prol It-type income 

Retail uade . . . ^ 

EmploNce compensation .'. . 

Net interest 

Capital consumption allowances . . 

Indirect business taxes ■ 

Profit- t>'pc income 

finance, in&iranc c ami real estate 

• tniplojec lornpensaiion 

Net interest , . . , 

Capital consumption allowances ., 

IndL'cct business taxes 

Proni-type income 



Total 


ltil'orinalu<n 


nU 


»rina 


(ion 


value 


saluc 


pCi 


cent ot 


added 


added 




itMal 


32.040 


0 






0 


2 1 W) 


0 






0 


9A0 


0 






0 


4.745 


0 






0 


2.332 


0 






u 


2.214 


0 






0 


17.632 


17,609 




<a\ 
I ) 




7.703 


7.703 






100.0 


691 


691 






100. u 


2.462 


2.462 






100.0 


2.375 


2.361 




) 




4.401 


. 4.392 








16.024 


16.029 




r) 




6.641 


6.641 






100.0 


645 


645 






;oo.o 


2.279 


2.279 






lOO.U 


2.314 


2330 






) 


4.145 


4.134 






) 


18,429 


, 0 






0 


5.918 


0 






0 


1 815 


0 






0 


3 [69 3 


0 






0 


2,118 


0 






0 


4.885 


0 






0 


129.863 


16.053 






12.4 


73.986 


8.765 






n.8 


1.039 


143 






13.8 


6,680 


880 
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3.232 
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28.138 
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16.1 
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18.8 


2^68 
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20.7 


12.960 
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15.3 


8.016 


1^23 






19.0 


78.061 


7.469 






9.6 
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4;i32 






9.2 
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64 






10.3 


4.412 
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11,662 


1.053 






9.0 


15^20 


1,709 






11.0 
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41.425 






38.1 


22.364 


20,197 






90.3 


12,734 


-4.319 








16.754 


~ 4.721 






28.2 


20,177 


5.022 






24.9 


3oJ5n 


15.804 
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d i 3t r iout icr. and oxc'nanq^-j of inforination goods and services. The 
table contains a t a t i s t ic a I discrepancy between the "Totcil" 
column and the- " I n f or mr: t i on " col'jmn since the two relevant data 
bases wero estiinatod by the B\ : eau of Economic Analysis (BEA) at 
different occasions. The "Total" column was estimated and 
published as part of the national incorr'.e accounts, and the other 
figure was derived from the input -out put work tape. The 
discrepancy is between .001* and 0.1%. For example, the total 
communications GPO was given in the national income accounts as 
$17,632 million and in inpn t-output as $17,609 million. Both 
numbers are shown, although we have used the input-output as the 
basis of computing percentages. Hence, the numbers shown here 
are consistent with the detail shown in Appendix 3 (Vol. 2). 

Deta 11 5ac kup 

Tables 4.10 and 4.11 contain somewhat more detailed 
breakdowns of the final demand and value-added components at the 
2-digitSIClevel. 

For even finer breakdown.^: at the 'G-digit 1-0 level the reader 
is referrevj to Aypen^lix 4 (Vol. c/. 



TABLE MO: CO.TOENTS 0^ ? .'i^L 0::'i;.ND AT THE 2-DIGIT 'SIC LEVEL 



i; MillionG, 1967) 



]^ mymi 

IKVKNTORY NKT PliKCHASi:S OF 
CliANGi: EXPORTS GOODI) ^ SVCS 



Total Prbary Infr:r,ation Inds 
Total Private Sector 
Total Public Sector 

CONTRACT CONSTRUCTION 

HAKUFACTURIKG 

Sondurablc gocds 

P;iper & all rod products 

Printing i publishing 
Durable qoods 

furniture 

y.achiniiry, oxc electrical 
Electrical Machinery 
Misc xanufacturing 
Instru*T.Gnts 

COKMUNICATION 
Telephone i telegraph 
Ra'dio i TV 

Tm 
Wholesale trade 
Retail trade 

fin.\:i'Cl, ikscrance, real estate 

Banking 

Credit agencies 
Security I coMdity brokers 
Insurance carriers 
Insurance agents 
Real estate 

SERVICES 

TOTAL GOVr^.NM":NT 
Pripjry wages * federal 
Education wages " State & local 
Postal services 



1,085,2 

4,005/7 
50,] 

5, 260 .-3 

0 

.112.1 
3,816.5 

203 .3 
1,128.5 

I, 336.6 
7,335.9 

0 

13,582.1 
6,375.5 
7,205.2 

25,830.7 
3,33^,3 
2,330.C 
2,Mii.l 

II, 575.5 

C 

321. 1 

27,130.5 

1,035.2 
0 

1,005.: 



19,957,3 
l9,i)57.8 
0 

5,^30.9 
10,036.5 



5 

3 

10,006.5 
628.5 

3,53^.1 
2h1.4 
1,667.9 

1,095.7 
1,095.7 



1,2M.7 
981.1 
263.6 

2,100.1] 

0 
0 



3 

2J100.0 



1,525,< 
1,625.4 



1,^'>9.6 

m.s 

105.7 
29C.8 
1,155,1. 

26.3 
190.2 
759 .0 

17.7 
162.9 

0, 



122.6 
122.6 

0 



0 
0 

'J 

0 
0 
0 

56. S 



2,9'42.6 
2,9«.3 

- 1.7 

2.2 
1,102.2 

- 222.2 

- 451.3 
229.3 

1,324.2 

- 5.5 
520.0 

, 169.2 
20.5 
501.1 

5.6 
7.1 

- .5 

650.2 
690.2 
0 

158.6 
59.9 
0 
0 

- 80.0 

0 

179.5 
974 .5 

- 1.7 

0 
0 

■ 1.7 



26,795,6 
16, 29/. 4 
10,503.2 

407 .5 

8,215.6 

i'JU.O 
15.1 
172.9 
8,008.6 
45.2 
550.1 
6,468.5 
2.5 
941.3 

543 .5 
543 .5 
0 

245 .3 
245 .3 
0 

275 .0 
34.6 
- 5.8 

0 

16.9 

0 

229 .3 
5,604.5 

10,503.2 
10,231.9 

0 

271.3 



STATEiLOCAL 
rURCIlACES OF 
GOODS i SVCS 

39,512.2 
12,356.2 
27,156.0 

7,410.3 

1,770.1 

930 .7 
85.0 
845.7 
839 .4 
283 .4 
156.0 
144.9 
16.6 
228 .5 

471.3 
464.1 
7.2 

122.6 
122.6 
0 

655.4 
0 
0 

107.9 
261.7 
0 
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1,726.5 
27,156.0 



'X6, 928.0 
228.0 



TOTAL 
' INFOWOTION 
FIN'AL dil'M 

174,5H5.6 
135,842.9 
38,742.6 

13,250.9 

32,001.6 

5,325.9 
- 174.2 
5,500.1 
26,675.7 
977.8 
5,603.0 
14,962.2 
502-3 
4 ,603.3 

9,953.9 
9,947.2 
t.7 
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0 
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2,257.0 

il,373.4 
0 

3,316.3 

36,349.3 

38„742.7 
10,231.9 
25,923.0 
1,532.3 
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:-„E ^ .; : ; -.mponests of value added a? the 2-digit s^c level 
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1 (111 i 
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34.1 
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41.3 




5j3.2 


135.0 
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1,141,8 
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23.4 


9.5 


37.0 
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33.9 . 


139.0 


604.6 " 


136, 4'5 
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28.2 


8.4 


.32.1 


309 .5 


46.1 


" AQi n 
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2 462 0 
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2,330,0 


46.0 


183.0 


31. 0' 


142.9 


860 .4 


3,032.5 


78.8 


469 .3 


1,979.5 


64,.l 


«i.i 


1,053.0 


-4,319'.'3 


4,721.4 


5,021.7 


-1,268.0 


589.0 


■ 373.6 ■ 


-5,565.2 


359.1 


,73.2 


- 146.3 


31.3 


'340.9 


- 372.8 


329 .0 


.1,108.6 


- 48.0 


115.0 


21.9 


3,581.0 


3,296.0 


3,104.0 


157.2 


1,920.5 


577.2 


0 


0 


■ 52.0 


0 


0 


0 


0 


, 0 ^ 


0 


0 


0 
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a 7S5 i U2 .9 860 . 4 3,03 2.5 3 , 231 .9 16,053.1 

, . . ' 3 4 ' 469 . 3 1,979. 5 1, 523. 3, E,534.3 
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;:™r ■ • . U33.I 3,5Su 3, 298 .0 3, 104.0 4 , 177.2 15 , 394 .0 
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11 tqi 0 0 0 52.0 - 946.0 40,699.0 
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EducatiCT wages - state E local 2M^H. « ' ^ .5I 6 - 9'46,0 ■ 3,439 .0 
Postal services '•'^^J-'' 



FOOTNOTES 



The concept and definitions of! the National Income and 
Producr Accounts chang.Jd several times since the'1930's. 
The accounts in Chapter 4 follow the format shown in the 
Satveiro^ Coittc.it Suinieii, January 1976 , Vol. 56, No. 1 (Parts_ 
and 2). See also, Deoartment of Comjnerce; The ^aUonal Ihcoc'C. 
and Pxcduct Aceouuti c.< tha. LinUcA 5faf.'i, 1929- 1965. For a methodo- 
logical compendium, see Deparrment of Commerce, Rt'Muigi 
Ccncvpti, and f■{^■tkvdi >'■>' Katicnai! lucvina S fa.fi i t {' c. i . 



■^See E. De.nison, "Welfare Measurement and the GNP," 
Satv-'cy C'a Cancaf Baioicii, January 1971. 

■^MethodbLogical issues in national income accounting were 
rr>-olved by the followi.iq: John Kendrick, Econam.LC Accoiuvti atiu 
T/ffU Uii^i, McGraw-Hill, 1972; Richard and Nancy Ruggles, 
Matioiuxf. Ittca''ie.^Accouuf.i and Income Anaitjiii, McGraw-Hill, New York, 
1956: Richard and Nancy Ruggles,, Tht Vulgn Economic AccuunU, 
.Mational Bureau of Economic Research, 1970; Simon Kuznets, 
Ndtionai Incom and Ifi CompciitLon, National Bureau ot Economic . 
Research, 1941; and National Bureau of Economic Research, 
A Ctcfxque 0;^ till United Sfafci Incomz and P-loduct Accounti, Princeton 
University Press, Princeton, New Jersey, 195S. 

^ Natlonx-d Incvmc, I929 -/932, 73rd Congress, 2nd Se£3sion, 
Senate Document £124,, 19 34. 

^Se^ National Bureau of Economic Research's Income, in 
tlw ilritcd Sfa^i: If.^ Amount and Vii txibut ion, ?909-J9J9, Vol. I and 
II, Harcourt, Brace an J Cc.upany, New York- 1921. Due to 
methodological differences between Kuznets and the Department 
of Commerce, there exist tvo separate time series on GNP. 
Thev were finally reconciled in the 1940's. 
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CHAPTER FIVE 

:?ECULAR TRENDS OF THE PRIMARY INFORMATION SECTOR 



Once an organism is oorn or a phenomenon uncovered, there is 
an almost irresistible urge to measure its grbwth . In this 
chapter, we trace the growth of the pr imary /information sectot 
from its infancy before the Great Depression to its present size. 
This chapter., also forms the basis for estimating the secondary 
'information sector national incomo, reported in chapter 9. 

Growth of the Primary Information L;ector 

Machlup estimated the average growth rate of the knowledge 
industries' revenues at 10.6% per y^ar between 1947 and 1958. 
During thiat period, a number of spectacular, developments were, 
occurring in sever al ip formation industries. Between 1949 and 
1958, TV broadcasting revenues increased by 2,930%, or 46% per 
year, starting from a zero base in 1947. Between 1954 and 1958, 
the computer industry grew at the rate of 104% annually; TV 
broadcasting grew 7/% per year; office machine parts increased at 
30% per year; Federal education programs grew at 25% per year. 
Machlup* s estimates are included iri summary form as Table 5.1. 

Our own estimates are based not on growth of revenues, which 
can often be large where the output price of a commodity or a 
service is high, but national income, which more closely measures 
the relative value of the product in relation to the production 
of wealth in the economy. National income is a proxy for GNP. 
For example, in j-967 , national Inconie was 82% of GNP, with the 
balance mar^e up by capital consumpt ion allowances (17.5%) and 
indirect business taxes (C. 5%). We would have preferred to 
produce a time s'^ries' based on Gross Product Originating, but the 
data simply do. not ex?st in suf ficient detail and consistency 
over the 46 yearj covered by the time series. 

National income originating in the detailed primary 
information sec tor . industr ies, as explained in Appendix 3 (Vol. 
2), was measured for the period 1929-1974. The detailed 
prorations (at the 7-digit SIC level in many cases, or as deep as 
the census would permit in others) were aggregated up to the 2- 
digit SIC level to correspond to the National Income and Products 
Accounts classification scheme. Sources , methods , and procedures 
are outlined in Appendix 5 (Vol, 8). The reader should be warned 
that the conventional industry names used in the following tables 
hide the informational content of the good or service that the 
industry provides . For a reminc'er concerning the detfiiled 
composition of these industries, refer to Appendix 3^ (Vol.. 2), 
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Federal Ui:;c!s, n.o.c. 
Pub 1 1 c .1 J br -1 r ICS 

Rc' search s '■'"-■'*J<^iLi.'"'fl^ 

Por i od-. CM It 

Stat inner'/ -ind oth»:r 

CommcTcial nrintirui 
and lithovjrjphy 

Pho togrdT-h y t- ohon nar.iphy 

Phonofjrap}-. y 

Sta ge / po^ ^J-^-'^__L jiSC^il" 
Theatres sT conci'-f'. : 
Spectator sports 
Motion i^ictuicr. 

Rad i q & t ole v i s ion 

Kadio~~s"tatio~n3' revenue 
Television stations ro venue: 
Radio ^4 TV sets f» rt'i^airs 
Radio "i^' TV stations invtisL. 

Other advertising 

Te lecorrur.un ic a tions nvrid i a 
Telephone 
Telegraph 
Postal. service 

Information r '..i chines 

P r 1 nting tr a den machinery 
Mus 1 c a 1 i r. s t r um»,> n t s 
Telephone £. telegraph equip. 
Signrtlini^ dovi.c«^c 
Measuring ^ controlling 

instruments 
Typew iter- 
Electronic jOT.pu^»>r5^; 
Other office mach--Mis 
Office machine parts 

Profess iona I services 
Lcya 1 

Engineori ng . i archj*-:ctu il 
Accounting & auditir?^ 
Medical 



1 0 4-1 0 S K 



1 9 f. 4 - 1 9 ri 
1904-l9Sa 



1 9 s 4 - n : 

1954-19'j9 
19 'J 4- 195 8 
1 954- 1 9:.8 



T954-195S 



19'; 
19 i 



!t^CH KASK 
i'KH Yr.AR 



9 .-'j 

n. 
:4 .9 

8.2 
17.9] 

10 . 7 
2 . 9 
4 . 

7 . 5 

1 . 9 



7 . 1 
19.6 



8.0 
3.2 
-0.8 



irjCKKAn: 



195 4 

1954-19 •.. 
1954-:9-j3 
1954-l;f ; 

1954-19' 



1954-11*" ts 
1954-i:tb9 
19S4-)9i3^3 



1954-1958 
1954-1953 
1954-1938 



1954-195B 

1953- 1958 

1954- 1958 
195 3 -1958 
1953-1958 



19li 3-1958 
1953-1958 
I9r 3-193 8 
: S*^.3-1958 



3.8 

•'t . 8 



.9 

9 . .■ 
-. a 

H . 7 



5 .7 
? . 1 
10.6 



7 . 9 
5 . 6 
104 .4 
3.8 
30 . : 



8 '2 
11.8 
8.0 



194H-1908 .12.0 
1940- : 9^.0 / .5 



1949-1958 

1947-1958 
194-1958 
1 94 .'-1958 

19'^ ''3 

1 947-i'^ 



1948-1954 
1947-19S6 



1947-19' : 
1947-19=^ • 
1047-lS5e 



1947-19'.' ^. 
.\?47-1958 
1947-:! 9. •? 
- 1947-195 / 

1947-195f 



1947-1958 
1947-1958 
1947-1958 
1 947-1954 

1947-1958 
1947-1958 



1947-1958 
1947-i959 
1949-1957 
1947-1950 



16.4 

7.4 
4 . 1 

6 . 3 

G . 7 
4.9 



3. 
77 .2 

5.5 
18.3 

K .7 



1947-1958 10.9 
1947-1S55 2.4 
1947-19i^8 5.G 



4 . 1 

6.1 

6.2 



1 J.5 
4.0 



8.3 
. 4 



Joint w- 
'cherV. • 



^ inanr ^ a 1 •crvi ceg 



Join* . .' ^ tj i _fi n a n c ia 1 '■■n r^ir.os 
Se • Li • Tt r»-' c broicers , •^tc. 
Ii .r . * s gents 

Whole5?aj;-j a<jents 

Miscei '. aneous buSi.ie.ss 9vcs 

Cover r\ r nc n t 
Fudc ra P 
State and local 

Total knowledge product. i -.r. 



1954-1958 
1954-1958 



1954-1>->R 



1953- 195B 

1954- 1958 



9.4 
6 .0 



10 6 



1 . : 
8 .C 



6.8 



194 /-1958 
1947-1958 



1948-1954 



15. 5 

n 

' 6.6 



10.5 



Source: Machlap, i b i (.1 . , pp. ,3f»b-'i74. 
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Tvv-lo 5.2 shows a corvdensed version of t-he. time sc-T /i' for 
seie 'ed years between 1929-1974 „ The years were chos because 
they coincide with the economic censuses (Manufacturing 
Business/ and Construction) in most cases, where-^'s som of the 
other years were estimated by in te r pol CTt ion and hence dre not ^. ' 

eliable. The complete time series is shown in Appendi.x 5 (Vci. 
8). . 



In .1929 , around 18% ot national income or $15.,84i million) 
originated in the provision of information s*oods and services,- 
mostly in the private sector of the economy ($13.6 billion). 
During the Depression, natio' al income was sliced in half (frorr; 
$86.8 billion to $40.3 billion), and the "* nf or mat ion industries 
were also victims of massive cutbacks, dropping from $15.8 
bii]ion in 1929 to $9,2 billion in 1933. However, tTieir share of 
national income actually inrreased from 18% to 2 3%-- 3% 
representing .a relative increase in the private sector, and 2% in 
the public sector. Certain information industries such as 
communications and insurance brokers resisted the Depression ir.ore 
successfully than others. 

As economic recovery continu'^d , we seu that the information 
industries dropped to 19% of nation=3l income by 1939. With U.S. 
entry into World War, IX, the share of nat ional income dropped 
even further, (to a low of 15%), and by 1948 — the base year for 
Machlup's estimates — began its upv/ard cli.mb from a iovel of 17% 
of national income. 

The next 26 years showed monotonic growth, climbing slowly 
but steadily from 17% in 1948 to 27% by 1967, reaching 28* in 
1972 and 29% in 19'74. These developments exc"' ude the " scconciar y 
information sector" growth discussed in Chapters 9 and /lO. The 
time series is strictly on the prima/y in i-or :;:at ion ind^jstt ier. . 

■ ■ / 
/ 

/ 



/ 



'C (J 
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T ble 5.2. -Niltonia Income by IruluMry. t*>29 |y72 (Selected Years) 
^MiUioni of duUjri. curtcnt ! 



Total 
national 



Inf';rmjti.jn Information 
nitiDR^t percent (.if 



AU indujUKl. toUl 



Asni'ultufc . . 

Milling 

Cwntlruclion . 



Manufaclunni 

Nonduuble ffX'Ai , 



Pjprr jfhS lUieJ prtxiuctl . 
Piinlxng, []ublt.\hmg sni jllicJ i 
Nol^t 'III k irunurjctuiinti. n.r 



DUftbk |vxj<ls 

Fuirutute 

Mjchinery, except electrical 
f lectticai nwchinery 



Miwtluncoui nunufjclu 
Duuble m^nuftcturing. i 



Trin*f>of tjtion . 



Ekctric.gas, ti>«J anilaiy Krvic«» 
^Itotctale and reuil Unif 



FtfUAce. insurance, and real eiUte 
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T»bk 5.2 -Niiional Income by Industiy. IU91972 (Selccied Yeir»)~Con. 
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Table 5,3 showi3 the simple and compound growth rates during 
the. period 1929~1972-.. The • information, industr ies grew at a 
simple growth rate of 39% be'tween 1929-1972, or a 
compound rate of 6.6%. The period 1939-1954 showed a very rapid 
-growth , especially buoyed ),y large investments in information 
r.tiuctures (e.g., office and education buildings) and information 
machines (e.g., communications and computing equipment";. The 
most recent period (1963-1972) showed a compound growth rate of 
9% per year, doubling every eight yeais. " 

Vable 5.3 shows t.ne losses incurred during the Depression, 
and the increase of public lector primary information activities. 
Whereas all sectCi.s of the economy 'declined between 1929 =3nd 
.1933, communications (-9.4%) and the other information services 
(-7.2%) declined the least — compared to a 20% drop for manufac- 
turing and construction. The private information sector as a 
whole dropped 10-. 5% annually between 1929 and 1933 . The public 
sector increased, however, at an average r.ate of 0.8%, slowly 
picking up a variety of 'primary information tasks and workers 
from the private economy. The administration of the numerous 
recovery programs instituted during these years partly accounted 
for this increase. (Note that the government information sector, 
excludes all non i n for mation.^.wor ker s such as road and dam builder s 
and forestry workers. ) 

With the Depression over , info-rmation industries in the 
'^convent ional ) manufacturing and constt ucti^on sectors showed- a 
.-^rn-r kable comeback, posting simple growth rates of 40% and 30% 
annually between the years 1939-1948. Information machines such 
as televir.ions , radios, computers, and business machines grew 
very rapidly, with growth rates of 38% and 52% during 1933-1938 
and 1939-1948. 

■J 

The boom began to slew by 1954, with the information economy 
expanding at a ''modest" 6% 'during each of the next four years. 
Since then, the primary informat^!on sector has just slightly 
outpace! the overall economy, ir-.vreasing 4% annually between 1963 
'and 1967, and jumping by 7% between 1967- and 1972. 
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CHAPTER SIX 



thl: primary ini'-ut-outpi;t matrix 



Planning is the orqanrzed application of systematic 
rcaaoninq to the solution of spe'cific practical 
problems'.... Far from being incompatible or 
mutually exclusive, the nutomatic mechani.3m .f free 
comoetition and the principle of deliberate action 
guided bv rational decision both play their different 
but equailv important parts in the operation of-our 

economic system The issue that confronts top 

[political and b'ls-iness] ' manageraent is nor how to 
choose between unrestricted competition and all- 
pervasive planning, but rather how to choose an 
effecti'Je combination of the two. ^ i> 

Wassily Leontief, Input- Output Econ omics 
Oxford' University Press, New York, 1966, 



Inpu»- -Output econo.T.ics was .-.eve loped -"as a planning tool in 
the 1940's. L'-ontief's first practical application was during 
world War'll when he investigated the dislocations that might 
occur as the United States shifted from a wartime to a peaqetime 
economy. Since the fiirt small national tables were produded, 
starting with the 192^ enemy, input-output (I-O) matrices have 
grown in si^e, accura- , ar.d usefulness. They are now employed 
as a planning tool in -'V-; 40 nations. | 

i : . 

'The first general equilibrium models produced by Walrad, and 
later by others wore purely theoretical models of an ideal 
economy, and not empirically soluble. The -rafound contribution 
of I-O analysis was that a general (numerical) ^'olution rori a _ 
.wide class of problems" could be generated, with immediate pblicy 
planning relevance. 

An I-O transactions table shows the flow of goods and ^ 
seTTvicr-s' throughout the entire economy. Industries are both 
producers and consumers, of goods and services, and the inter-r 
mediate ( inter - industr y) flows form the. heart of the I-O niatr\ix, 
The I-O transactions table also shows the flow to the final 1 
demand :tors -nd the value added generated by each industry 

Figure 6.1 .-hows a simplified overview of an I-O transaction 
table. The information sector, appearing as one of the eight 
maior sectors, is composed of the industries described in 
Chapters 3 and 4, and in Appendix 3 (Vol. 2). To read an I-O 
table, the following simple guida should be used: 

The- outDut^ of each industry is distributed across 
the row'^to other firms (intermediate demand) and to 
fTnalT'dcmand consumers. 



\ 



FICIIHE 6.1: IN?l'I-01IT?CT ;l^;,;;^\aI(;^i^ TABLE m^iV, .HAJOK StXTuitIi 
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The purchases, or in puts of each firm are composed 
down the column of each industry in the intermediate 
sectors, including an input of value added. 

Relation of Input-Output to the National Income A ccounts 

The margins of an I-O table are identical "to the consolidated 
National Income and Product Accounts discussed in Chapter 4. 
Total GNP, which is the sum of all final demand' purchases (equal 
to all components of value added) is reported in the .1967 I-O 
table as $795,388 million. The f irsf NIA figures for 1967, 
published in 1969, showed GNP as. $793, 927 million and contained a 
small statistical error. The recentily revised 1967 benchmark 
tables (published in January, 1976) again contained different 
figures, as summarized in Table 6.1. We shall proceed with the 
published I-O control totals (line b) rather than make 
adjustments to reconcile the matrix with the 1976 . estimates . 
Hence there will be a $924 million discrepancy^ between the I-O 
.matrix and the consolidated accounts of Chapter 4. 

TABLE 6.1: ALTE RNATE KSTIMATFS OF TH ^ ^0^-? r.npc,^ NATIONAL PRODUCT 

(Millions) 



(a) National Income & Product Accounts (July 1973) $793,927 

(b) Input-Output Tables (February 1974) ■ *?95,388 

(c) National Income & Product Accounts Benchmark 796,312 

Revision (January 1976) 



Source:::5ee Survey of . Current Business for date given in parenthesis. 



Once the irargins are "locked" into place, the I-O table is 
completely consistent with the national accounts. 

The technology matrix , or "A" matrix, is simply a table of 
direct input requirements. Each industry's inputs (column) are 
scaled by the total input, including value added, so that the ^ 
resulting ratios sum to 1.00. These, "technical coefficients 
show each industry's composition of inputs from all other 
industries necessary to produce $1.00 of gross output. A change, 
in technology can be preciseiay specified by changing the 
coefficients in the A matrix; or for the capital structure, by 
changing the coefficiento of an expanded capital flow matrix that 
resides. in the final demand tables. ^ 



The inver se of the technology matrix, (I-A) ^ shows the total 
(direct and indirect) requirements generated by a $1.00 increase 
in final demand for the outputs of a particular industry. 

A Simple Illustration 

The easiest way to show the use of the matrix is to solve a 
sample problem: "What is the total effect on the. economy 
resulting from a $1 million computer 'sale?" Table. 6.2 shows the 
inputs of the computer industry as they appear in the trans*- 
actions table. All other sectors have been temporarily ignored. 



TABLK 6,2: JNPUT RE QU I RK MI- NTS OF T MK COMPUTKP IN-[3UF;.TR> (10 irS I) FOR 196 7 





PRODUcrriG 


PUKCH^SES 


DIRI'CT 


TOTAL 


I0« 




( $ MTLL/or; ) 


HEQl'IRF.MKNTS 


FXQUipj:!:r 


51 


Computers 


881 


.13182 


1. 154 35 


53 


Electric apparatus 


■145 


.021G9 


.034C5 


55 


Klectric wiring oquipn^int 


159 


.02375 


.03057 


57 


Electronic coinponc^nts' 


720 


. 10779 


. 15171 


60 


Wholesale^ S retail trade 


246 


.03683 


.07067 


71 


Real estate f» rental 


2 55 


.03821 


/■ . 06604 


73 


Business services 


149 


. 02086 


.05314 


81 


Business travel 


157 


.02350 


,03601 




All other industries 


1,052 


. 18397 


n/a 




Intermediate inputs 


3,932 


.58842 






Value added 


2,750 


. .41158 






Total inputs 


6,682 


1.00000 





Source: Sec Survey of Cu;:r ent: Business; , "The Input-Output Structure of the 
U.S. Econo-my: r967", Pt-bruary 1974 , Vol. 54, No. 2. 



The computer industry purchased | $3 , 932 million from all 
industries in 1967 , including a sizable purchase of $881 million 
from other computer firms, as shown,' in . column 1.. The industry 
generated $2,750 million in value r^.ded, for a total input of 
$6,682 million. When column 1 is aivided through by the total 
input figure, we find the. direct requirements per $1.00 output in 
column 2. To satisfy a SI. 00 increase in final derfiand, the 
computer industry generates 13 cents in sales int^i'nally; it also 
buys 2 cents worth of ' electr iral appar atus , 2 cents of wir?ng, 11 
cents in electronic components , 2 cents worth of business travel , 
entertainment and gifts, and so on. However, each suppl ier of 
the computer indusbry now experiences ah' increase in _it_s total 
requirements (since its intermediate demands went up y the 
amount in Column 2), and must theref or e purchase supp..ies from 
other firms in the economy. For example, let us take a closer 
look at the electronic components industry #57. Table 6.3 shows 
the sum of the inputs to Industry #57. 
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HOUND INIUr<KCT F.FPLCT OF A ? 1 ^^i.LIO^{ ^:ALK_ 
oFTPTEl-KLrArrKONIC COMI'd?^i:r-:TS INDUSTRY Oi- 


OF COMPUTKRS : 
$107,790 


PJJRa^A^FJ^S 










I0# 


PROiHici NC^v. I :au!r>Ti<v 


(1) 


(2) 


27 
32 
• 38 
51 
57 


' \- ■ ■ ■ 

Chemicals '^vA selected chemical products 
Rubber and »vla*^.t ic products 
Primary nor^lcrrou? manuf arturors 
Office and hor.pnting nachinoF 
Electronic '^prf.ponents 
\\ ■ 


.01343 
.01'9G6 
.03473 
.00734 
.14011 


. 1,448 
2,119 
3,744 
845 
15,103 




Value added ''; 

' I '• 


. 4471'o 


48,109 



When the computer;-: industry sells a $1 million machine to 
final demand, the electronics component . ihdust ry receiv.es a 
$107 ,790 increase f or V^ts ' output . (This is determined simply by 
multiplying the d i r ec n''. coe f f ic ien t of industry #57 in Table 6.2, 
by $1 million.) To sat;,isfy the increase, it must purchase the 
amounts shown in colum'?) 2 of Table 6.3 from other' industries. 
The industry purchases:;';$l , 448 worth o f .chem ic al s , $2,119 worth of 
plastics, $3 , 744 in sh4Ut metal," about $845 from the computer 
industry which initiated the transaction in the- first place, and 
$15,103 internally. T% industry's value added increases by 
$48 , 199 — including emplV^yee compensation, profits, and indirect 
business taxes. This the first- roun d ind irec t effect of a $.1 
million computer sale to final demand. 

However, we are not:!yet finished. Each industry in Table 6.3 
must now purchase soma ihputs from its suppliers to satisfy the 
new intermediate demand '.phown in Column 2. 

i-; . • 

To continue the example, let us just look at one of the 
impacted industries — prirnary nonferrous majr'uf actu r e r s — :and trace 
that industry's new purchases. The seco.ncl-round requirements 
generated by the 'lon-f er r (ti;us metal industry is sfiown in capsule 
form in Table 6.4. ~ " 



lAKiLK 6.4: 



OK THF JJO'c Fy.HRO'JS MFTAL IMDUSTP . V OF $3,74 4 



10* 



PHODIjCING IN'DUSTRi': 



(1) 



(2) 



6 Non~f c-rrour: r.otal cijes mining 
80 G r o s s i m p o r t p \\ 
83 Scrap, urod and pecHndhand good 
Value added 



.05042 
*09808 
.02651 
.27381 



189 
3G7 
99 
1,025 



lOi 



0 . . t ' 

The nonferrous metal industry receives a first-roun'^d - increase in 
outDut of '$3,744 on the sale of the $1 million computer, as shown 
in Table 6.3. To satisfy this new requirement,-, it purchases $189 
from the nonferrous 0":es mining industry"/' $36-7"-from imports, 
about $99 from the r ecycl i ng. indust r ie s , an.d generates a total 
value added (wages and profits) of $1,025. 

Each of the other industries listed in Table t' . 4 also 
generates a second round effect. The increase in the mining 
industry's iTequirement generates a third-order indirect effect on 
its suppliers — and so on. 

This ripple effect thiough the economy is simultaneously and 
completely captured for all industries by the inverse of the 
technology matrix . (More accurately, the subtraction of the 
technology f7om the identity matrix, I-A.) The inverse gives a 
solution equivalent to about 14 iterations of the direct effects 
(A) matrix. After the 15th iteration, the numbers begin to 
.vanish into the. fractions of dollars. Mathematically, the 
inverse is equivalent to the Gauss-Seidel method of estimating a 
power expansion. 

Returning for a moment-..,to the computer industry, let us see 
what the direct and indirect effects of^a $1 million purchase are 
on selected industries. The total cf f ects are'> di,splayed in Table 
6.5. 



TABHE 6 . 5 



TOTAL EFFECTS OF A $1 MlLLiCN COMPUTER SALE 



PRODUCING 
INDUSTRY 



51 
53 
55 
57 
69 
71 
73 
81 



Office computing 
Electric apparatus 
Electric wiring 
Electronic .components 
Trade 

Real estate? & rental 
Business services 
Imports 

All'" other industries 

•^OTAL INTERMEDIATE' 
REQUIREMENTS 

VALUE ADDED 



DIRECT 
EFFECT 



$131,820 
21 ,690 
23,750 
107,790 
36,830 
38,210 
20,860 
23,500 
183,970 



588,420 
411,580 



INDIRECT 
EFFECT 



$1,022,530 
12,960 
6,820 
43,920 
33,840 
2 7,83 0 
32,280 
12,510 
413,890 



1,606,580 



TOTAL 
EFFKCT 



$1,154,350 
34,650 
30,570 

151,710 
70,670 
66,040 
53,140 
36,010 

597,860 



2,195,000 



TOTAL 



, 000,000 



In column 1, we see the direct requirements on thd computer 
industry resulting from the $1 million sale to final demand — 
$588 ,420 went tc." purchase goods and services from other 
(intermediate) industries, -and $411,580 went for employe^ 
compensation, profits, deprec iat-i-on , and business taxes. In 
column 2 we see the effects of 14 rounds of purchases touched off 
by the requirements of E'he computer industry. Most of the 
purchases stimulated, the computer industry itself; ot;,her 
iniustries enjoyed about $600,000 of new sales as a result of the 
$1 million computer sale. In all, the total effect on industry 
output was about $2.2 million," as shown in column 3. 

I npu t-Ou t pu c No t a t icn 

A compact"- way of describing the sol ut ion shown in the 
.••illustration ^i"-s by- using matrix notation.. We construct a simple 
three-industry ^^conomy, and show why the inverse captures the 
entire (direct plus indirect) effect of a change in f i nal . demand . 



The output of ail industry is the sum of all final and 
-intermediate demand purchases. This relati .«nship is shown in 
Equation .1 



(I) X. 



{ ^I ' ^2 " ^3 ^ ^ ^ 



where , 



D — 
1 • 



the total output of industry i 

ti\o flow of industry i*s goods to industry j, ^Xj^j 
the total final-, demand for industry i*s "output, 



As we have seen, .each industry buys a portion of its,, total 
inputs from all other .industries. This empirical reality is. ■ 
represented as follows: 



(2) 



11 



(a,.)(x.) 



where. 



ID 



is the fraction of the .industry j inputii' tliat are 
purchased from industry i 



Or, . . can be seen as the c echn ical coef f ic ie n t showing 
exactly how-^much of good i is needed to produce on unit of good 
j , as f oil ows : 



The technical coefficients, a.., are pri^duced by scaling 
through the columns of the transacHons matri/x, as shown in 
Equation 3. The three-industry economy of Equation 1 can be 
written as follows: / 

/ • ■ /■' 

/ /""^ ^1 ^1^1 ^ ^2^2 ^' ^3^3 + °1 



2 



^3 ^1^ ^ ^2^2 ^3^3 °3 



"^^^1 Intermediate 
^tput = Demand 



Final 
Demand 



If we rearrange terms- to isolate D on one side of the 
eqiJation, and collect all te'*ms in x' on the other side, 

(5) (l~a^i) (x^) ^ U^^) (x^) (a^3) (X3) =: 

-(a^^) (x^) . (1 -a^^) (x^) ^ ,Ma^^ (X3) 

the system of equations in 5 is essentially complete, and 
will yield a complete solution to the experiment we have been 
considering. To clean up the algebra, Equat ions 4 and 5 can be 
^written in matrix notation as follows: 

(4') x = A X + D 
(5') X - A X = D 

(5") (I - A)X = D where. 



:ix,|0l0 j 

. \ooi7 



I — is the. identity matrix, 

A — is the matrix of technical coefficients, a^^ 
X is the vector of industry outputs 



The [ast step is to isolate X, the vector of tot^l 
requirements, on on.e side of the equatio^. Equation 5 
premult i^)lied on both sides by (I - A) , yielding 

i . . ■ . 

(6) (I - A) (I - A) X = (I - A)"^ D 

(7) X = (I - A)"^ D 



iS 



The first two terms in Equation 6' cancel each othei: out, 
leaving Equation 7 in the classical estimating form. Eaoation 7 
Ghows that the total outputs of all industr ies can be derived by 
m.ultiplying a final demand, bill of goods (D) through a matrix 
of coefficients, (I - A)~ •, ,that can be produced from empirical 
observations. Once (I - A)~ is known, general equilibrium 
solutions (supply demand for the whole economy) can be found. 

The Information Sector and Input-Output Analysis 

Our purposes' in building an f-0 matrix are twofold: first, it 
offers a complete de scr iption of the transactions between the 
information industries and the rest of the. economy, and hence is 
a significant;. improvement ov.er the simple National Income 
Accounts structure second , it opens up a rich variety of policy 
questions that are amenable to I-O analysis yielding solutions 
involving the i nf ormation' sec tor . The structure w ithin the 
inf rj>L-mation sector can be investigated in detail ,'"as can the 
structure bet wee n the information sector and the rest of the 
economy. I shall br iefly introduce five classic types of 
problems and suggest how they can shed light on the behavior of 
the information sector. 

Class I: Changes in Final Demand 

The most common application of I-O analysis is to trace 
through the effects on the economy ' g iven a change in final 
demand. Equation 7 above is in exactly the right form to conduct 
all the experiments suggested in this class of problems. 

Final demand is composed of the following ten detailed 

'sectors: 

Personal consumption, expenditures 
Gross private fixed capital formation 
Net inventory change 
Net exports 

Federal defense expenditures 
Feder al nondef ense expend it ures o 
State and local purchases for education 
State and- local purchases for health, 
welfare, andsanitation 
State and local purchases f6r safety 
Other state and local government purchases 



2. 
3. 
4. 
5. 
6. 
7. 
8. 

9 . 
10 . 



-81- 



Underlying data are available to splinter these final demand 
sectors even more finely. For example, the Federal defense 
sector carx be splintered into purchases by the Department of 
Defense, the National Aeronautics and Space Administration, and 
the Energy Research and Development Adminii^trat ion separately. 
Or, the Federal nondefense sector can be divided into discrete 
government procurement programs, such as education programs, 
safety and health pror;rams, pollution abatement programs, and 
income redistribution programs. The Gross Capital Formation 
component, which usually appears only as a column vector, 'can now 
be split into a rectangular capital flow matrix. The matrix 
shows the detailed capital structure of the 82 I-O industries. 



The classic input-output experiment is to change a 
component of final demand and trace the effects of the 
experimental change on industry output. For example, a 
government procurement program's effect on industries (both 
direct. and indirect) can be estimated. The effects of changes in 
foreign exchange rates or ta;:iff rules can be t»:aced through net 
export's effect on output. Tax legislation dealing with research 
and development expense or depreciation schedules can be "gamed" 
through the matrix. Technological -substitution favoring 
communications and computer systems can be modeled. We will 
consider two experiments in this tradition later in the chapter. 



Class II; Change in Technology 

Another application of I-O methodology is tracing through 
the effects of technological chaftge on the, economy . Whereas 
Class I problems m^de use of the (I - A)" matrix, this class • 
of problems involves operations on the technology (A) matrix . 
and on the capital flow matrix in final demand. 

Each column in the A matrix represents a unique 
technology, a "recipe" of goods and services- i ecessary to make 
the finished product. Changes in technology can be interpreted 
as changes in the recipe — a little less of this and more of that. 
The researcher can, by modifying the coefficients in the A 
matrix, create new economies that reflect changed technology,- 

Svstematic changes in. technology, such as substitution of 
communication for travel (if one believes the hypothesis), can be 
experimentally "gamed" into the .A matrix. A change in the 
ratio of labor earnings to capital can also be : mod eled ,' since 
value added (including employes compensation) j.s one of the input 
coefficients. And, as the use- can control the matrix at the 507 
order, extremely fine changes in technology can\ be represented. 

Armed with a detailed A matrix and a capital flow 
matrix , many alternative technological futures can be 
represented. For example, the use of telecommunication (on 
current account) and computers (on capital account) can be. 
increased experimentally, and the impacts traced on all 
industries' output and employment patterns.- 



Class III: ChanqeAin Eelative Prices ; \ , 

The output of a\y given industry at producers* prices 
reflects the current price level. An inflationary or 
deflationary change in prices would necessarily alter the output 
price of the industry's goods or services. Ignoring for a moment 
any pj; ice substitution effects, a 30% price rise in money terms 
(i.e., intermediate and final outputs) would show up as an 
inflated total output. Since the theoretical framework for • 
input-output work is that it reflects a \physical flow of goods, 
builders of op^ritional matrices take grfeat care to deflate each - 
industry's output into real dollars, so that a change in prices- 
does not erroneously indicate a change in real output. 

However, that procedure can be reversed. An inflationary 
bulge can be easily modeled as a nominal rise in the industry's 
output. A final demand vector, when mult ipl ied through the 
inverse, will yield new (higher) outputs for all industries in 
the economy that are either directly or. indirectly- linked with 
the inflated sector. By subtracting the control economy 
(pteinf lation) from the experimental economy (with one or more 
inflated industries), the analyst obtains an exact measure of the 
inflationary "ripple" through the economy. 

After an. inflated transactions matrix ha§-been built and 
inverted, the following question can be answered: "Is the 
primary information sector inflationary or not with respect to a 
rise in the price of energy resources?" A hypothetical price 
rise in a variety of fuel sources (petroleum, natural gas, oil) 
can be posited? and the inflationary impact on the information 
and noninf ormation industries can be gauged. 

Class IV: Labor Requirements 

Since output-to-labor ratios ate well known for each 
industry, any net rise in output induced by an experiment can 
immediately be translated into new labor requirements. By 
translating the new labor requirement through the known detailed 
occupational composition of each industry, a verys specif ic job 
impact statement can be produced . * 

Class V: Capital Requirements 

Even though output-to-capital ratios are known*, this is a 
much more tricky proposition than computing labor requirements. 
There is considerable difficulty in determining the true 
definition of one unit, of capital. H'ence, the ratio itself is 
ambiguous. Once some satisfactory measure of capital require- 
ments is derived, the next hu ;dle is "to measure idle or excess 
capacity carried by the industry. There are severe problems in,, 
arriving at a common measure of "capital utilization," and here, 
too, the analysis is somewhat subjective. If these problems can 
be solved, new capital requirements can be generated and 
decomposed into hundreds of detailed types of capital goods 
required by each industry as a result of an experiment. 
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TWO INL^UT-OUTPUT 



l-XPLHiMKNTS 



In this section T shall oroscnt the ref3irits of two 



experiments usina the input-QUtpiit matrix. The experiments arc 
"first IcokG" at th" q-jnoral rel at io^tr/n ip between the primary 
i n f o r m 5 1 i o n (z c t o r i ^. d t: h .o overall e c: o n o w- y . 

Appendi'x 6 iVols. 3, 4, 5) contains a full description of th«- 
transact ions *mat r i X , tne dir.ect requirements (rechnoloqy) .natrix, 
and its inverstf, Tp.e sourceix, methods, and procedures are 
outlined in d r a i I in ;\ p n^: nd i "x • b (Vols. S , 4 , 5 ) . No discussion 
will follow heie, oxcofA t-.o st*ate that we a:;e using a 108 order 
matrix d o v e 1 o pe ci f r o ii^. r h. e foil b w i n a d a r a : 



The OT 108-order matrix i^-, the current version of the 
primary information sec tor , matr ix . Any order matrix from 2 by 2 
to 507 by 507 can 'also be produced. The detailed industry 
reports contained in this chapter are au th*o 108 order. 



IGB ord«>r r-atrix 



u r » ^ of i.'. o n r ^ i c A i ; a 1 y s 1 5 




82 r.on-mfornvation ir.Js 
(BEA cldssif icatio::^ 



62 ord-j': ruatrlx 



c 
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In 1961 r Leontief published a ..now cl aortic application of 
input-output analysis. I chose to replicato his oxpei, iment to 
illustrate how the primary information matrix can be used. 

The "arms race" and i t>: pconomiv: impact, on the United States 
entered. the public consciousness during the late 1950's. 
President Eisenhower, whose loya]ty to both the military and 
private industry was resolute., ended his pL-.esidency in 1 960 with 
a surprise warning that the "military-industrial complex" was a 
creature to be restrained. Casual evidence persuaded most people 
that corporate interests were so finely enmeshed with military 
expansion 'that arms buildups began to can y an imperative 
independent of Stated public policy. Could the U.S., as a 
nation, afford not^ to engage in stockpiling of increasingly 
expen.sive and sophisticated war machines? This question was 
tackled by Leontief and Hoffenberg, and brought to the public 
attention in an article published in 1961. The authors 
concluded that the economic effects of disarman^enc may not be as 
severe as the most fearful suspected. In equilibrium, output and 
labor lost as a result of cuts in defense sper;dinq would be 
reallocated to other. final demand sectors, ^.ud have a positive 
impact on other industries in the- economy. The ordnance industry 
would suffer (in 1958) a 19.2% drop in ernplnynient given an $8 
billion (or 20%) defense cut; the aircraft industry would 
exp^ri^nce a 17.9% unemploymen.t rate; and the ships and boats 
•industrv would lose 11%" of' its employees . B.ut other industries 
would gain somewhat, especially those se 11 i ng to personal 
consumotion" and to the nonde £e.r^.^:^i-pbr tions of government. The 
net imoaj^ on 1958 employment 6¥- a- 20% compensated, defense cut 
would be a mild 0.22% increase in unemplpynien t ^ f or the total 
economy. But the business sector, excluding civilian government 
employment, would suffer considerably.. Business employment would 
decrease by 6.85%~a severe reces.^ion for the business community. 
The authors cone 1 ude'- by stating that their model is only 

ili'tative in nature, and that further refinement is necessary. 



GU^ 



The experiment is relevant to the information industries for 
an obvious reason. The entire thrust of modern war far e has bevn 
to substitute information technology for manpower. Avionic^i, 
advanced communications networks, satellites and management 
information systems are key components of trie I'.S. defense 
establishment. Hecce, a drastic change m" def-nr..,' procurement 
oolicies can affect profits and employment m rh- information 
incius t r ies . . 

I nave reproduced the F.eontief expe r i f-'-n t foe the 1967 
-conomv usina somewhat difterent assumptions. Leontief allocated 
the money saved by disarmament on a pro rat.i basis to all other 
final demand catego r. ies 'The experiment report'd m this section 
r»-'t"''rns the d<=^fense cut in the form of a direct personal 
reduc^ion of income taxes in 1^67. Hence, the entire amount 
saved ov the defense cutb.ack is "srr.nt- ^-x p. ^ i rr-n t a 1 1 y by 
households in the form of personal con 5-.;,]:rot i on expenditures. . 
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Summary of Experiment I 

Table 6.6 shows the gross experimental changes in Cinal 
demand. Defense spend-rng is^cut by 20%, or some $14.3 billion; 
and personal consumption expenditures are raised by the same" 
amount/ leaving final demand cajnstant. *" : 



TABLE 6.G : 

($ Millions, 1967) 



c 0 NT K o I. t: X V K H 1 M K r r r A L 

KCONOMY. KCON..MV *" NIJTniAN^.K 



Dc-tcnsL- ',r.irzh.is\:5 71 , 333 57,066 -14 ,267 

PersoiMl Conr.i:j:::'t ic>n Kxp'-Tidi ♦ uro-^ 490 ,660 504 , 927 +1 ''t > 267 

Sub-tot.-^l Final Do;n:i;.d 561, 993 561 ,993 0 



A 206 defense cut and a corresponding rise in personal 
consumption expenditures leads to a slight incr eas e in output and 
employment. This conclusion indicates that a seemingly drastic 
pol icy--red uc ing defense spending by 20%— can in fact load to 
benigi economic ends, if not political ones. 

"Table 6.7 summarizes the total direct, and indirect 
effects on the economy as a net result of the experimental 
policy. 

A S14,266 miliion reduction in defense spending, matched by a 
compensating rise "in household expenditures, resulted in a net 
gain in output of some. $8.6 billion.and 598,000 jobs. The^ 
information industries as a qroup gained about $1.3 billion in 
output, and increased their labor requirements by 121,000 jobs; 
the noninf ormation industries enjoyed a $7.3 billion gain in 
output, and "hired" 477,000 workers. 

The assumptions regarding personal consumption are 
purposefully naive. No. attempt was made to adjust expenditures 
for either income or substitution effects; price levels were 
assumed constant; a unitary price elasticity of demand was used 
for all goods and services. Likewise, no attempt was made to 
realistically scale down the defense establishment. It is quite 
'plausible that in the face of a mandated 20% cutback, programs 
would be select ivel y. tr immed . For example , the Pentagoii might 
decide to substitute canital for labor and invest in cruise 
missiles, advar.::ed avionics, satellite reconnaissance and the 
like instead ot^tho foot soldier and the tank driver. The 
pattern of Department of Defense purchases will probably notjbe 
scaled down uniformly, as reflected in this experiment. 
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NET IMPACT ON O UTPUT AN'D £^U ^LOYMV::r;' j;)? \ .? JI^^^'-^I^'"'^'. COMFM:NSAri- D Cl'T I N 

DKFiiNrK sVLiraViNG 



(? Milliop.s, _ 1 0 G 7 }, 1^1;}PJ:^.C':1^^1'L .9. L-!?^'--'Ji-i— ^-^Ti.. 







OU'i'PlJT 












Total 


Dirccr. 


I i I Oct 


_ To_ta ! 


pi rocr._ 




Total 


+ 8,563 


5,653 


2,905 


+ 59_8 




Ill 


Information Incir>. 


I, 26b 


628 


640 


121 


92 


20 


Non- Inf oitua tion Inds , 


7,295 


5,030 


2,265 


47 7 


355 


122 



These fine-tuned changes-''in the spending patterns of "final demand 
can be individually "garr-.ed" through the input-output matrix. 

One general statistic that immediately emerges from Table 
6.7 is that the information industries are considerably more 
labor intensive than the nonin f or mat ion industries. Whereas the 
ratio of non in format ion output to information output was about 
6:1, the ratio of non information labor to information labor was 
only 4:1. Or, allocating final demand in the par ticular manner: 
specified in this experiment caused 1-1/2 times as many jobs to 
be created per dollar of output gained in the information sector 
as compared to the' non inf or mat ion sector. 

Output Impact Reports 

The output impacts o-f the exper imental - cut i n defense 
purchases can be t r aced . th rough total d irec t , and indirect 
effects. These effects' can also be broken down by, industry. A 
rich variety of detail is available in the output reports 
generated by an I-O experiment, and for any microscopic look at 
the economv these reports are quite valuable. For our purposes,, 
they have been relegated to Appendix'6 (Vol. 8), wnere the . 
interested reader can find the following: 

Table 17 Final deinand components of the experimental economy 

Table 13 Total output generated by each final .demand componont 
in the experimental economy ■ c 

Tabic: 13 Direct output generated by each final demar^.d ccmponent 
in the experimen tal economy 

Table 20 Indirect output, genera t'^tdid by each- f ina.T: :^:^mand cor^cncv] 
in the exoerimental ecoriOrny 
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Net total output generated by each experimental change 
in final demand 

Net direct output -generated by each experimental change 
in final demand / 

Net indirect output generated by each experimental chanqe 
in final demand 

Table -6.8 shows the total net impact of a compensated' 
defense cut on the output of selected industries. The biggest 
gainers are mostly the noninf ormat ion industries: retail trade in 
noninf or mat ion goods. ($2.8 billion), food ($2.8 billion), housing 
and non information building rentals ($2,1 billion) , livestock 
($0.8 billion) and other agricultural products ($0.6 billion). 
Consumers, in short, spent their money on food, housing, and 
goods . The largest informational gain was the finance and 
insurance industry: consumer s took out loans and purchased 
insurance with their windfall income. 

The biggest noninf or ma tion loser s wer a the ordnance 
(-$1.4 billion) and the aircraft (-$2.2 billion) industries. 
Since defense procurement is heavily laced with communications 
equipment , the r adio , telev ision , and communicat ion equipment 
manufacturers lost heavily {-$1.1 billion), as did the electronic 
components industry (-.$0.5 billion^. . 

Labor Impact Reports 

The impacts on the labor force ^can similarly be 
decomposed into total, direct, and indirect. The technique has 
been successfully applied=^to invest igate the labor impacts of 
several Federal programs. • ■ 

The following output reports are available , but to 
conserve space they have not been included in the Appendix. 

Total employment generated by each final demand component 
in the experimental economy , ^ 

Direct employment generated by each final demand component 
in the exper imental economy 

Indirect employment generated by each -final demand component 
in the experimental economy / 

Net total employment gene r a ted by each exper imental change 
in final demand 

Net direct employment generated by each experimental change 
in final demand 

Net indirect employment generated by each experimental 
change in final demand 



Table 21 
Jable 2,2 
Table 2 3 
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TABLE 6.8: TOTAL NET OUTPUT IMPACT OF A COMPENSATED DEFFJNSE SPENDING CUT 

($ Millions, 1967) 



INFORMATION NON-XNFOHM/vTION 

SELKCTED INDUSTRIES INDUSTRIES INDUSTRIES 



Gaineis 

69 Wholesale & retail trade, net . 2,778 

14 Food & kindred products 2,255 
71. Real estate & rental, net 2,101 
70* Finance & insurance coniponcnts 1,065 

1 Livestock & products "^^^ 

2 Other agriculture products ^07 
18 Apparel 

77 Medical, educ svcs & nonprofit org . 580 
63 Electrical, gas, sanitary services 564 
77* Medical, educational, nonprofit 435 

59 Motor vehicles & equipment ^07 
71* Real estate : fees, royal ties , of c rant 386 

69* Trade margins on info goods 383 ... ^ . 

16 Fabrics, yarn, & thread mills * • 265 

29 Drugs, cleaning, toilet preps 253 
73* Repair: radio '& TV equipment * 253 ~ 

66* Telecommunications, ey.c radio & TV 199 

15 Tobacco manufacturers — -rT- 

31 Petroleum refining & related inds ^ ' 176 

7S State & local govt enterprises 135 
24 Paper, allied prods exc container s , net 132 

8 Crude petroleum & natural gas . 
34 Footwear & other leather prois ■ ■ '' 

54 Household appliances ■ ." . ' ~ ' 1^1 

Losers ' // "~ 

60 Aircraft & parts 

13 Ordnance 4 accessories -1,437 
56* Radio, TV, Conunn equipment . -1,112 > 

57* Electronic cor.ponents 447 

37 Primary iron & steel mfrg. _ - 335 

38 Primary nonforrous metal mfrg.' *" 313 
80 ...I.nporLs ' " 

27 Chemicals S products, net - 184 

11 New construction, net " 176 

62* Mech measuring & control instr. - 145 

53 Electrical ind equip & apparatus , net - 142 

65 Transportation & varchousing , j " 126 

50 Machine shop products ' . 114 

49 General ind machines i eq^iipment , 101 

TOTAL NET IMPACT 1,267 7,294 



Table 6.9 shows the industries most a^fecte by the ■ 
experiment-. The employment impacts generally follow the pattern 
established previouslyan considering output impacts. About 
276,000 new jobs are created in the trade sector; another 65,000 
new jobs in hospitals- and medical cl inics become available . 
Banks and insurance companies hire 61,000 new workers; and 
scfiQ.ols and physicians' offices hire another 51 , 000 workers. 
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TAH LE 6.9; TOTAL tiKT L\UOR IM PACT OV A COMPKNSA T ED PlCFENf-F. Sl^HNDTNG C UT 

(Thouf.dnds o.i Jobs) 



S K L i:CT i: D 1 N D US T RJ K S_ 



INFOl^MATIO.N 
INDUSTFUES 



NON-INFOIOIATICK^ 
INDUSTKtliS 



Gainers 

69 Wholenalo i re ta i T trade , net • 
77 Medical, educ svcs &ndnprofiL orq,not 
70* Finance i» insurance: conponenti? 
77*J^Jedical , educational, nOn-profits 
T^'^lotels: personal 6. repair svcs, net 
/ 4 Agriculture, forest, t Lsh services 
/ 2 Other agriculture products 
1 Livestock 4. products 
18 Apparel 

69* Trade margin on information qoods 

71 Rental & real estate , not 

73* Misc business inforn\atron services 

75 Autc)mobile repair S. services 

26* Printing h publishing 



61 
51 



37 

11 



276 
65 



48 
46 
45 
43 
38 

16 

10 
10 



Losers 

60 Aircraft and parts 

5 6 * Rad i o , T V , Cornmn . ec u i pme n t 
13 Ordnance & accessor Les 
S^* Electronic components 
.37 Primary iron & steel mfry. 

61 Other transportation equipment 

TOTAL NET IMPACT 



43 

21 



110 



84 

4 2 

10 
10 



478 



The aircraft industry loses 84, 000 jobs; and the radio, 
television, and communications equipment industry loses 43,000-- 
1,000 more than munitions and ordnance manufacturers. The 
electronics-component inc3ustry finds, itself with an/-exces.s of 
21 , 000 joBs ? steel manufacturers lay off'lO,000 workers^ and 
transportation equipment manufacturers also lay off 10,000, 

The labor impact on the information ijidustries is mixed. 
Some industries, such as coipmunicatioris equipment manufacturers, 
are deeply enmeshed in the "military-information industry^ 
complexV" and suffer serious losses. Others, such as financial 
services and. education, are beneficiaries of cuts in defense 
.spending.^ These e:cimates are qualitative in nature, and should 
not be inter.pcetea too literally at this level pf expe r imental 
realism. 

Bottlenecks and 'Unanticipated Consequences 

An important application of I-O techniques has bee.n*an 
uncovering capacity constraints or expansion bottlenecks. Also, 
1-0 techniques have pointed some higher order consequences of a 
policy .that Were not intuitively obvious at first.. Table 6.10 is 
a summary of the- detailed reports in Appendix 6 (Vol. 8). 
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12*) 
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n*) 

27') 
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61*) 
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(6*) 
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69*) 
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72*) 
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It captures thq . total, direct, and indirect effects on 
both output and employment broken down by industry, and reveals 
some potential bottleneck problems. 

Some industries, such ns livestock (#1)., are not directly 
impacted to any extent, but can receive large jolts from other 
industries. The 1 i vestock industry will see a direct requ ireftren t 
of about $68 million in new revenues — either generated by new 
e final demand pur chat^es or originating within the industry itself. 
This new reyenue directly translates into about 4,000 \new jobs — a 
tiny fraction of the industry's total work force. However, 
indirect impacts. on the indiistry wi^ be substantial — sbme §692 
million 4n new output, which translates into 39 , 000 new'^^pobs. If 
the industry does not ant ic ipate these' demands, it may become a 
"bottleneck" in the adjustment process from the old econqmy to 
the new.. . \ ' 

The computer industry (51*) faces the opposite problem. 
The industry will expect to lose $58 million as a result of the 
spending cuts. Since consumers do . not buy computers, a lost 
dollar in sales to the defense establishment is not recouped as a 
dividend in increased personal consumption. However, the' 
computer industry need not brace itself against unknown ripple 
effects — most of the action will be directly , felt inside the 
industry ('-$52 million), with only a mild aftershock coming in 
cancelled orders from other industries (-$6 million). In 
employment terms, the industry will have to lay off 2,000 workers 
directly, and probably no more as the indirect effects are felt. 

Some industries could be caught badly flat footed . For 
example, '.. fabric i.ndustr y ( # 16 ) .will feel a very small $4 
million impact. But e ven t uall y ^ i t will be hit, with $262 

."million Ir. i.^-w output: reauirement, and will have to hire-10,000 
new workers ro satisfy new demand. 

The iT'ore capital intensive the industry, the harder 'it is 
to gracefully increase or decrease capacity in the sLort ryn. In 
a rapidly c banging- environment, ignorance about higher order — or ■ 
indirect — effects ca-. throw a wrench into balanced growth 
programs. . Here input-output analysis can be quite useful. ' 

Experiment II - Doubling Investment in Information Capital'' 

Experiment II, like its predecessor, is not a fine-tuned 
policy instrun^enc. Rather its purposes are to say someth ing 
general aLout the relationship between the information industries 
and the overall economy.- 

In this experiment, I ask the fallowing question: 
"Holding total investment con\stant , what is the impact on the 
economy of doub l ing inve stment expenditures (or gross capital 
formation) in information capital goods?'' Investment is v 
instantaneously s>.ifted to information capital (e.g., office 
buildings, printing presses and computers), and away from 
noninf ormat ion capital (e.g., factories, stamping machines, 
■trucks). Three interpretations are in order: 



(i) the exper iment ignores ths fact that\sQ.r:ie .t;.-nos of 
capital move as •complem^en^". \ \\ . . ' 

Y 1 

(ii) ' the experiment Ignores the exte r nal it l«^s associ<Sted 
with the exist' cje of information resour^ces'. ThV creation oi a 
telecommunication or a computer networ.J< creates rrr\^riy." tior e jobc 
than- indicated in a simple iirtpact study- \. 

\^ 

(iii>)^* the exper iment' does not explicitly addreLr; technical 
change. New configurations of information capital could result 
•in expansions of the product ion- frontier ;• no attempt has been, 
made to represent such technical changes. This expcr ?nt 
assumes static technology , 



TAKLE 6.11: SUMMARY Ot" THl: KXPKRTMi- NTAL C'^IANSKS IN' GROSS CAPITAL rORMATI.ON' (OCF) 







($ Millions;, .1967) 






CONTROL 




"NKT CliA'NGE 




ECONOMV ' 


KCONOXY 


_]_j}_S'^ 


Inf:)rmation GCF 


18, 673 


37, 34G 


+ 18,C73 


Nori-i nformation CCV 


94,689 


76;01t» 


- 18,67-3 


■ Total GCF 


113,362 


113,36? 


0 



The \pr ocedure is outlined in" Table 6.il. Total c;rocs 
capital formation remains unchanged before and o.fter ti.^^ 
experiment (a,t $113.4 billion). However, the i n f:oi;mc''t i on capital 
industries have doubled their output, from 518,7 billion to. $37. 4 
billion; and the hon in for mat ion capital industries have cut 'back 
their sales to final Hemand by the same arT;Ount — $18,7 billion. 

S ummary of Experiment II 

Table 6^,12 contains an overview of j:he 'I'Xper irr.enta 1 
impacts on output and labor. 'The total net impact on the- economy 
was a m-ild recession of around $2.4 billion in lost output" and 
52,000 lost jobs'; Although the information capital profiiicers 
generated $ 21 . 5' bil 1 ion of now output {on an . -increased' final 
demand of $16.7 billion), the 'iioninf ormat ion industries lost 
$23.8 billion, for a net. loss of around $2.4 billion in outp- t, 
"This result is correct from a strictly engineering viewpoirit. 
However, it ignores any 'externalities that jn ay be generated for 
the rest of the economy. The creation , of a new natioriai data 
network does not create a large impact on other industnies 
because -its material requirements are modest. 'lf^rt-L:ses 
microwave and satellite technologies, the investment project 
might generate verv little interindustry transactions. ^ But the 
existence Of such a netW(^rk could stimulate productivity, 
throughout the economy. This mere subtle eff'ect is not captured 
by^ this version of the experiment. 
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TABLE 6^12 ; 

NET IMPACT ON OUT; UT" AND EMPLOYMENT OF DOUBLING GROSS CAPITAL FORMATION IN 

INFORMATION CAPIT"AL 



($ Millions, 1967) (Thousands of Jobs, 1967) 







OUTPUT 




» — — , • . 

EMPLOYMENT 




Total 


Direct 


Indirect 


Total 


Direct 


Indirect 


Total 


-2,362 


-246 


-2,118 


-52 


3 4 


-85 


Inf orroation Inds . 


21,513 


19,676 


1,836 


862 


781 


SI 


Non-Inforiration Inds. 


-23,875 


-19,922 


-3,954 


-914 


-747 


-166 



■ \ 

The employment losses reflect the recessionary impact of 
the experiment. The information industries created 862,000 new 
jobs: the noninformat ion industries lost 914,000 jobs; and the 
net impact was a loss of 52,000 jobs to the labor force. Even at 
this overview level ^ some in^teresting insights emerge. The 
information-capital producing industries employ more labor per 
^T^dlollar of output than other capital goods manufacturers. The 
;<iirect employment impact produced more jobs in the information 
industries (781,000) than were lost in the, noninformation 
industries (747,000). The direct effect created 34,000 jobs. 
However, che noninformation industries are linked through longer 
, interindustry production chains. Indirectly, 166,000 jobs were 
lest in the noninformation industries, more than twice as many as 
were gained indirectly in the information industries. Whereas 
9.4% of ^the information industries labor gains werer indirect , 
18.2% of the noninformat ion labor was lost through an economy 
wide "r ipple . " * 

As with Experiment I, a rich amount of industry detail is 
available. The output and ^employment changes cah'be decomposed 
by industry into direct and indirect effects, and the net results 
of the experiment can be shown. To conserve space, only one 
summary table is presented; all the detailed repor ts • appear in 
Appendix 6 (Vol. 8). Table 6.13 shows the total, direct, 
and indirect net effects of the e-xperiment on both output and 
employment by industry. 
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Structural Depth 

Another purpose of this simple exp-i-r imen t is to gauge how 
"deep*' the information infrastructure is relative to .other 
non informational types of capital. The deeper a capital 
producing industry, the greater will be the effect on the economy 
of a change in that industry's final demand. Small changes in a 
very deep sector can cause grave higher order effects (on other 
industries in the economy) .. Conversely, ma jor changes in the 
•inputs of a shallow sector can cause* relatively , few dislocations 
in the rest of the economy. The issue of structural depth is 
important to an economic planner who must be simultaneously 
concerned with maximizing national' income / targeting for full 
employment, and maintaining, balanced growth between the major 
sect;-or s^ of ■ the economy. In regional analysis, balanced growth 
takes the form of uniform employment gains and industrial 
development in dif 'f erent ■ par ts of the country. Input-Output can 
be successfully used for such policy concerns, and the example 
discussed below is a very simple attempt to illustrate how 
structural depth can be estimated. 

If an industry is structurally deep , it will show a 
larger output "ripple" effect given a change in final demand than 
will a shallow sector. 'If we are dealing strictly in output 
terms, this means that deep industries have higher direct and 
• ind irect output/final demand ratios than do the shallow 
industries. The relevant statistic describing structural depth 
is represented as follows: 



AX 4- D _ Total output 
D Final demand 



Table 6.14 shows a summary of the output/final ^Jemand 
"multipliers." ' 



TABLE 6.14: 

EXAMINING THE STRUCTURAL DEPTH OF INFOKMATIOri' AND NON'-INFORMATIOri INDUSTRIKS 





TOTAL OUTPUT/ 


DIRECT 


INDIRECT 




.7INAL DEMAN:> 


OUTPUT/FD 


OUTPUT/FD 




MULTIPLIER 


MULTIPLIER 


MULTIPLIER 


INFORMATION INDUSTRIES 


1.15 


1.05 


q.io 


'N0N~ INFORMATION INDUSTRIES 


1.28 , 


1.07 


0.21 V 



/ 
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The total multiplier effect/on the noninf ormat ion 
industries (1.28) is somev/hat highe/r than the information 
industriesV multiplier (1.15), indicating that nonin formation . 
capital is a somewhat deeper sector overall. The direct 
multipliers were essentially -the sa;:ie (1.05 vs. 1.07). But the 
big difference was. due io the indirect effects — the 
noninformation industries created twice the rippie on^ the rest of 
the crronomy compared to the information industries. These 
results reflect the 1967 economy^ ^^^^v.. 

-j ■ ■ 

Structural depth can: similarly be measured for other 
sectors of final demand. We started with the investment sector 
since it is intuitively dear that -certain types of capital 
formation will, lead- to .hig,her output .and employments than others. 
However, thisH^ar^D^A^^ persona^^ cdnsufnpt io-n , .government 

purchases, and' 'export's . Pol icy actiano on personal income tax, 
income .transfers, governrrent procureme'nt-,, reven'ue-shar ing 
programs and international t.:ade will result in differential 
impacts depending on the structural depth of the effected 
Indus tries . 

\' . . . 

Employment impact Studies. 

A complete employment impact -study would include 
breakdc-wns 6f total employment requirements ( iM by occupational 
type- and (ii) by region- Although this level\of detail is well 
beyond the scope of this thesis, it is within t^e capability of 
■ the I-O matrix techniques and other data bases which have been 
d i bcussed . \^ 

We know from Table 6.13 that the computer ^industry (51*) 
will find a requirement for 140,000 additional jobs as a result ; 
of the experimental shif.t in in''estment. The Bureau of Labor 
Statistics has developed (with the Census Bureau) an "Industry by 
Occupation" matrix which lists the. location of 440 different 
occupational types in 201 industries. We have separated the 
matrix into information wo-rK'ers and noninformation workers. 



We know the exact occupational composition of the 
computer industry in great detail. By using some simplifying 
• assumptions, the 140,000 jobs can be broken down into the 440. 
types of occupational titles listed in the matrix. The 
. 1 imi.t at ioh of this approach is common to all input-output 
techniques — the problem of substitution and non 1 inea r Ity . 
Industry expansion or contraction could result in an unequal 
demand for different occupations.^ For example, the proportion of 
new top-management jobs to new output ?may be mucfi lower than the 
ratio, of new assembly and fabrication jobs to new output ir\ the 
shor t rjjn . -A proper t ion ate scaling would ignore this e f f ect , 

Cast! as "labor elasticities of demand," the^ inequality is' 
represented "as follows: 

(1) d (log L)i 
d (log Q)^ 



Whdre i, j are two occupations, r is a particular industry 

> 



a (log Lj) 
d (log Q^) 
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A fair method divu-sing a detailed labor impact study is to 
develop a full set of eTasticities. ^ince this is impractical, 
detailed irapac.t ' studies usuall y of f er .. a. first-cut look at the 
expected, labor needs, without making e'xcessive claims for 
accuracy. 

Another, well-known application of a labor impact study 
involves regional analysis. Here, the output of an industry is 
d isper sed among -the different r eg ions of the country. Some 
investigators have used as many as 20 regions. in principle, a 
multitegion I-O model can be extended down to the basic census 
accounting unit— a township or county? in practice, only 
mult i.state reg ions are used. For example, the output of the 
computer industry could be alloc ated to California, Texas, 
Minnesota, and New York; or to the West, North, South,' and East 
Output requirements can thenbe directly translated into job 
impacts in each region. For highly concentrated industries, a 
"regior." could actually serve as a close surrogate for one 
dominant firm. For.pxample, the Minnesota r eg ion "computer 
industry" essentially covers just Control Data Corporation p'lur. a 
few ancillary firms. Impact studies of this sort have been used 
quite e f fee tively in • pred ic ting impacts on large firms/that 
dominate a particular city or region. y ' 

\ - 
Matching Jobs with the Unemployed ^ 

Another application that flows naturally from the 
previous two has not,- to my knowledge, been developed. Rather 
tnan starting with a policy experiment and tracing the effects on 
unemployment, the chain of events can bev r ever sed . The usual 
method "creaces'" jobs experimentally, and the analyst^s roJe^is 
to see if the Igbor force can satisfy the new requirements. For 
dealing with employ^nent experiment's, one could start with an 
inventory of unemployed people classified by detailed occupat ion . 
■The task would, then be to generate the least amount of final ^, 
"^demand that absorbs the greatesh^number of those identified e^s- 
unemplcyed. The. method is simply a linear programming 
application 'combined with 1-0 analysis, as follows:. 



(2) 



max L (f . f^r . . , f ) 
12 n • 



s. t. 



\ ^ h 



1 js: 1 

n n 



X. C 0 

1 



Wl\ere L is the total 1-ibor force; f. are the eleven final demand 

1 

^sectors which can be manipulated (e.g., government purchases of 
wage services) ; 1.-^ are the n<iW (computed) labor requirements; 1^ 
,are the old (control) levels of employmeyit in oacVi cccupa.tion; 
and the constraint that all 1^ are pbsitive, although they may be ■ 
smaller than Ij^, the original jobs in occupation i. ^ 
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•This method allows the analyst' to "back into" a desired 
program of government expenditures that utilizes the greatest 
number of (known) idle workers rather than first creating jobs 
pincl then checking whether there are. unemployed to fill^them. 
Applications in training and vocational programs are clear. 



/ 



/ 



/ 



/ 
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FOOTNOTES 



There are at least four meanings of "direct" and 
"indirect" impacts. For a review, see A. Parikh, "Various 
Definitions of Direct and Indirect Requirements in Input- 
Output^' Analysis , " Rci'/^cu; Eco^ioinLC6 and Sta^ta^ticUi, August 1975, 
pp. 375-377. The two most common are: (i) counting "direct" 

as all intraindustry_e-f feets ' (1 /eTr 'Die m 

coefficients) ; or (ii) counting only the net final demand 

for the industry's output (e.g:,,all 1.0 on the main diagonal) 

We use the first definition. 



2 ' 

See for example, D. Jorgenson and Z. Griliches, "The . 
■Explanation of Productivity Change," SuAvo^y CuA/iz^it BiU>im^6, 
'Vol. 52, No.' 5,^'Part 11, May 1972. .. 



W. Leontieff and M. Hoffenberg, "The Economic Effects.- of 
Disarmam^-jnt , " 1961, in InpLLt-OntpLit Econ0mic6, Oxford University 
Press, New York, 1966. 



See Bureau of Labor Statistics, "Manpower Impact of 
Federal Government Programs: Selected' Grants-in-Aid to State 
and Local Governments" (Report 424, 1973); Also "Factbook for 
Estimating the Manpower Needs of Federal Programs" (Bulletin 
#1832) ; Also, an NSF project produced by the BLS on "Impact 
of federal Pollution Control and Abatement Expenditures on 
Manpower Requirements" (Bulletin #1836); See also, I. Stern, 
"Industry Effects of Government Expenditures: An Input-Output 
Analysis," Su*i\^ty CuX^xant BtU>im^6, May 1975, Vol 55, Mo. 5. 



See C. Almon Jr. , T/ie American Economy to 1975, Harper & Row, 
New York, 1966, pp. 31-43. 
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INKORMATION OCCUPATIONS 

Planning, in r.hort, require:^ a- great variety of 
inf orfTicit. ic»n . • It^reqaires variousLy informed men 
and won.en whe- -^a-re suitably Gpecialized in obtaining 
the requisite informatior) ... those who have know- 
ledge t.) plan price strategies ... those who, at a . . 
higher level of technology, are 30 informed that 
they can work effectively with the state to see — /, 
that it is suitably guided; and those who can 
organize the flow of information. Finally, follow,-^ • 
ing from the need for this variety of specialized 
talent, i.f. the need for its coor d inat ion . . . in f or ma- 
tibn must be extracted from the variouJB specialists, 
tested for its reliability and relevance, and mde> 
to yield a decision. 

J. K. Galhraith, The New Industr ial" State 
Houghtqn-Mi f f 1 in , Boston, 1971 (Second Ed.) 



Fritz Machlup and, Dar.iel Bell focused early on the structure 
of the U.S. work forcie as- a basic indicator 'of a "post industr i al '\ 
or a *'knowledci " sorijety. They developed summary statistics from' 
the census of population ,.' showing the growth in professional, 
technical, ang vclerical occupations relative to blue-collar or 
crafts occupations* . Both' authors couch their conclusions as \ 
tentative-, calling fo^- a much more detailed study of the U.S. 
labor force. Mac hi up states, ■ ' 

"The reliability of the data with which we worked must not 
^ be overest im.-ted , and the legitimacy of several of the uses 
we mr.de of them must be questioned. Indeed some of the 
statistical procedures were accepted only as makeshifts 
in the hope that others may. improve upon our most imperfect 
efforts:." (p, 400) 

This chapter i one effort to dissect at the most tedious 
level the labor scaj:] sties underlying the phenomenon of *'the 
information, seci .r/" Employee compensation and proprietors' 
income are analyzed in detail for 1967. Time series of the 
information worv-.ors in the U.S. labor force are built spanning 
the agricuiturui age (1860) to th-r. present. Hopefully, these 
summary figures will be somewhat more instructive than the backup 
statistics; but the latter are available in Appendix 7 
(Vols. 6, ■ ' , 8) to any future researchers interested in continuinQ 
th i s 1 i no o f i n ves t i q a t i o n . 
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Bell"^ summarizes how 
affects the work force: 



a transition to a pos t i ndust r ia 1 



fnomy 



"In preindustria.1 soc i e t ies~-st i 1 1 the condition of most/ 
of the world toe ay — the . 1 abor Vf or ce is engaged overwheliT|~ 
ingl y in the ex t r ac t i ve indus t':r ie s : mining, f ish inq , 
forestry, agriculture. Life is primarily a gane aga insl^. 
nature.... Industrial societies — principally those 
around the North Atlantic littoral plus the Soviet 
Union and Japan — are qoods-prodiic ing societies. Life 
is a game against fabricated nature. The world has I 
become te^chnical and rationalized. The machine predomiJ- 
nates^ and the rhythms of life are mechanically paced 
.... A pos t ind us tr i al society is based on services. I 
What count s is not raw 'muscle power , or ener gy, but 
information :."''" (ppV 126-127)'. 



The relative si 



of the ooc 



ujpat 



and informational iactivities 



ions engaged in agricultural 



1 s 
It 



an indicator 
shows how 



of 



'manuf ac tur ing , 

the economy while h supports the wdrk force 
"speci-alized" tlhe economy has bec|ome in the provision 
that make life possible, that make life pleasant, or that 
life human. Knowledge or ■ inf ormat ion can indeed be a prir(iary 
"'good," as we have seen in Chaptft^r 3, .and information is 



of 



things 
make 



per SI stent 
in Chapter 



and 
9. 



valuable nonmarke 



commodity in (the- sense iirgued 



In this chapter, _ I atterr.pt tb answer several questions. Who 
are the inf ormat ion , wor ker s and h.n what basis are -they sejlected? 
What share of the U.S. wage bill is earned by informatiorJ 
workers? How has the informatiojn sec tor of the labor force grown 
-over time? What is the exact odcupational structure of tjhe labor^ 
force broken down by-.industr y? What is the information labor 
component of noninformotion industries? ' 



THE INFORMATION WORKERS 



•Stating precisely who is an information worker.-and who is not 
is a risky proposition. Obviously, every human endeavor! involves 
some measure of information processing and coonition; iritellec- 
tual content is present in every, task no matte how mundane. It 
is, after all, the critical difference between humans and animals 
that the former can process symbolic information quite readily 
while the latter cannot. There is nothing to be gainedjby saying 
that certain occupation's have a zeio i nf ormat ionai content while 
others are purely inf ormat ionl . 



We are trying to get at a d i f ferent . quest ion : Whidh 
occupations are pr imar i ly mgaqed in the product ion , processing, 
or distribution of information 'as the. out put, and which 
occupations perform information processing tasks as activities 
ancillary to the primary.'function? To makethe quest! pn clear, 
is there a qualitative difference on the issue of information 
be twee n a compute r prcrg rammer and a carpenter? Both a,'r e sk i 11 od 
workers, earning roughly the same salary. Both require a certain 
amount of education before they can function oroductiyoly . And 



EKLC 



i oO 
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both use attention, concentration, and applied knowledge in their 
respective^ tasks. However, the programmer's livelihood 
originates with the provision of an information service (a set of 
instructions to a computer), while the Carpenter's livelihood 
originates with the construction of a building or a piece of 
furniture--noninformatiohal goods. The former sells information 
as a commodity? the latter sells a tangible physical product. 

I have developed a conceptual scheme for classifying 
information workers, presef^t^d as an overview in Table 7.1. The 
scheme w^s developed with a theoretical concern in mind and 
divides occupation s^m to three major classes. 

The first, "Markets for' Information," includes those workers 
whose output or primary activity is an inf orjnat ion product. 
Information is produced and sold as output and often assumes the 
form of a knowledge commodity- 

^ The second major class of workers provides "Information in 
Market?;." Their output is not knowledge for sale, but rather 
they serve as information gatherers and disseminators. These 
workers move information within firms and withi.n markets — they 
search, coordinate, plan, and process niarket information. 

The last class is the "Information Infrastructure" workers, 
wh.ose occupations involve operating the information machines and 
technologies to support the* previous two activities. 

The data on employee compensat ion reported in Tables 7.2^and 
7.7 were developed for this project, and appear in Appendix 7 
(Vol. 6) as the "Employee Compensation Matrix (1967)." The 
sources and methods used to develop the data are also discussed 
in the Appendix. 

. Knowledge Producers 

Knowledge producers, shown in Table 7.2, fall into two ' 
classes of workers — scientific and technical, and producers. of 
private information services. 

"Scientific and Technical Workers" are often engaged in 
inventive activity. A large portion of this marketplace for 
knowledge is part of the "grants economy," subsidized from the 
public or philanthropic purse. The scientific community 
general. V shares new knowledge universally through the invisible 
college nd through international scientific publication^. Even 
when research scientists work for private industry, their 
knowledge outputs eventually take on a "publicness" unlike any 
other occupation. When a corporate research scientist invents 
something useful it eventually becomes public knowledge either 
through academic channels or through the disclosure requirements 
of filing a patent. This class of workers is at the heart of 
Machlup's definition of a "knowledge sector" in our society. The 
relevant policy questions in this sector focus on appropriability 
of one's efforts ' (i.e-. , property rights ar^d the "publicness" 
nature of intellectual output) , social allocation of resources to 
invention, and the distribution or utilization patterns of 
tefchnical and scientific knowledge once it has been produced. 
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TABLK 7,1; TYPOLOGY' OF TNFOP.M\TION WORKERS AND 1967 COMPENSATION'^ 



Employee Compensation 
( $ Millions) 



■ MARKETS FOR IN FORMAT 1 0!I ; 

KNOWLEDGE - PRODUCERS 

Scientific & Technical Workers 
Priv \tc Inf orriation Services 

KNCWLb->GE DISTRIBUTORS 
Educator.^ 

Public Information Disseminators 
Coirar.unication V7orkers 



46,964 

18,777 
28,187 

28,265 

23,680 
1,264 
3,321 



INFORMATIO?; IN M7.RKETS 

MARKET SEARCH & COORDINATION SPECIALISTS 

Infornation Gatherers 

Search & Coordination Specialists 

Planning and Control V;orkers 

INFORMATION PROCESSORS 

Non-Electronic Based 
Electronic Based 



93,370 

6,132 
28,252 
58,986 

61,340 

34,317 
27,023 



INFORMATION INFRASTRUCTURE 

INFORMATION MACHINE V/ORKERS " 13,167 

Non-Klectronic Machine Operator's 4,219 

Electronic Machine Operators 3,660 

Telecomr.unication Workers 5,283 

TOTAL INFORMATION 243,106 

TOTAL E>tPLOYEE COMPENSATION 454,25sf^ 

INFORMATION AS % OF TOTAL 53.52% 



Employee compensation includes wages and salaries and supplements. 

b 

Excluding 'military workers. 

Svurce: Computed using, BLS Occupation by Industry matrix, 

Census of Population average wages. See Appendix 6 
for tSe fall Krr.rloyee Compensation matrix and a 
narrative on hew it was produced. 
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TMn r 1 . 'J : 



19 6^ 

( $ vi 1 1 icn-t )_ 



Scienti fic i To.hnlc nl V.V-t Voi n 

Nrttur.'^l i rhyaicil r.ricnct.'S 

Anricultu: .il j;c:( f.t i'-it s 
Atrrsjihcri c , ;'pflC f rJ^ct 4!nl i r, t.t: 
Biolotjicrtl nciontists 
Ctiomi5t.s 
.roc lO'T i ct {i 
Kftrir.v f c i t'.-it i 5t» 
rhysicists jr.J A-^t rem ei 
Life, rr.vsical Scitnt : r.ts 

Httthen^t ical Scionco 

H«thcn\aticians 
• Statist it i:ir.s 
Operations, Fysttr-s Kor.CArcfi 
Pect a: c*» Vorkery 

Social SclcJtces 

CcononistB 

Foliticil Fcit;ntist5 
Ppycholoqi r,ts 
•Sociolr";; if. t£ 

I'rbar. i Icqional Planners 
CthcT J^rcial Scientists 

Engineerir.y 

Enginecrr. , AcjL,t'- tron.iut ic 
Enqin.'fTS, ChOTiTal . ^ 
Fngir.ccVs, Civil 
Engineers, rirctrical 
Enqinceis, Ir.d'jstrial 
Engineers, V.cchanical ■ 
Enq ir.f^ers , I'.f-r al lurgi cjl 
Knqir.ccrs . .Mininq 
Encjir: * rs, tor.rc'.cjLn 
E^qir.corii, SjIl'S 
Engineers, other 



lOB 

Til 
1141 
266 

34 
275 

26 



CounBelorb and Adviaora 
Lawyerft 

fam Kf.njqer.ont A:Jvisorb 
Korcstci s , Ccnzorwat i cr.i s 
Hone M.T.^cjLTont i\^\rinorr. 
Vocational, Education ccun«iL«lors 
Judges 

Pcrscr.n*"! . I.rtbcr Fclatirr.a 
Architccty 
The rap x st & 
Dietit ims 
Physicians (5C*> 
Designers 
" Draf tf;^^^n 
Social WorV-crtJ 

Cocpufur ErcclaMstB 

Corputer rrc^jr-irrrrs 
Othor Crr; '.itrr SpocialiRts 
Cciryutt'T ^'.y Ktrrrs A-na lysi b 
f?ury?ric'.l Tool rrc'qrarrer» 

Plr.ft.-*ial Spc'ialiBts 

Accou .tant fl 

P.anh , F inancial HariiCorB 

CrfflLtf^cr. 

/.ctJftrif" 



95 
194 
811 

1139 



eo5 

25 
324 
10 
96 
67 



B04 

640 
1923 
3334 
1766 
2233 

160 
54 

146 

475 
14"'5 



14,632 



2275 
64 
324 

36 
952 
246 
2707 
58a 
51^ 
156 
1644 
1055 
2464 
1606 



1551 
16 3 
936 
25 



10,860 



S6U 
4470 
531 

63 



* The second class of knowledge workers produce a wide variety 
of "private information services." This class includes lawyers, 
architects, computer programmers, and accountants. These 
occupations do not produce new knowledge but rather they apply 
old knowledge in ways which are specific to a particular' client 
or situation.. They sell knowledge "pac kages"--repackaging old 
knowledge in unique applications. Such markets tend always to be 
private, and function very well without the publ icness, aspects 
discussed 'above . 

One of the most difficult (and lucrative) problems in an 
information-rich world is developing skills to package 
information that is useful: in the right form, at the right 
place, and at the right time. This problem is true whether 
information is being sold as a commodity !n a recognizable 
marketplace (e.g., legal services), or whethe.r the information is 
strictly for internal use (e.g., management information system). 
Particularly in "markets for information , the value of the 
service resides precisely in the worker's ability to package 
information in a uniquely useful w'ay. Where there 'is a massive 
repository of preexisting knowledge pi u s a^ codified scheme for 
bringing the knowledge to bear on a particular problem, .private 
information iharkets will work very well. Legal and medical 
consulting are the most obvious examples. The specialist does 
not create new knowledge; but a layperson cannot apply the 
publicly available knowledge without an information intermediary. 
Where "packaging" of e;ctant knowledge can be routinized, 
information machines can be expected to play an ever -increasing 
role as^ augmenters of huiTian skill. Lawyers and doctors are 
already' beginning to make use of computers in their analytic and 
diagnostic work. 

The cost of these two classes of knowledge production in 1967 
was $47.0 billion. Around $18.8 billion was spent on scientists 
and technical workers, and about $28.2 billion on private 
information services. 

Knowledge Distribu to r s 

Knowledge d is v ibutor s fall into three occupational classes: 
(i) educators, (ii) public information disseminators, and 
(iii.) common ica t: ion workers. A detailed breakdown is shown in 
Table 7.3. 

. "Educators," as opposed to the scientific community, are 
mainly considered as providing public distribution of already 
produced knowledge. University educators also produce knowledge, 
in the form of ^tcholarly research. No attempt is made to 
allocate their tirr.e between the two activities. 

"Public inforir.ation disseminators" include ibrarians and 
archivists. Whejther these people work in public libraries or in 
privately financed (corporate) libraries, their services are in 
the provision of a "free goold" to the user- community — distri^ 
bution of knowledge. Whether society allocates sufficient 
resTDurces^ f or this public good is a matter of much debate. 
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1967 
Employee 
Compcnsn tion 
Millionr. ) 



fiducntors: 

Adult Education Tc-nchers 
Agriculture Teachers 
Art, Drana, Muric Teachers 
Atmospheric, i;nrth Marine Teachers 
.Biology Teachers 

• Business, Conmcrcc Ttiachers 
Chemistry Teachers 
Economic Teac'ners 
Education Teachers 
Elementary Srrliooi Teachers 
Engineering Teachers 
Englist Teachers 

Foreign Language Teachers 

Health Specialties Teachers 

History Teachers 

Home Economics Teachers 

Law Teachers 

Mathematics Teachers^ 

Physics Teachers 

Preschool, Kindergarten Teachers 
Psychology Teachers 
Secondary School Teachers 
Sociology Teachers 
Social Science Teachers 
Miscellaneous College & University 

Teachers 
College, University NEC 
Theology Teachers 
Trade, Industrial Teachers 
Teachers, Exc, Ccllece, University 
Teachers Aides, Exc. y.onitors 
Coaches, Phys Ed Teachers (50%) 

Public In forr^.ati or. nisser.inators 

Librarians 

Archivists and Curators 
Library Attendants, Assistant 

Coitnu nication Workei^s 

Writers, Artirts, Entertainers 

• Editors and Reporters 
Photographers 
Authors 

Public Relations Poop le^X^'r iters 
Radio, TJ A-nnouncers 

TOTAL :-.vov:Li:r) 



>3 .680 



L. , <. u »* 



3. .321 



42G 
58 
268 
48 
226 
154 
190 
131 
86 
8902 
219 
365 
176 
386 
170 
31 
51 
277 
165 
' 536 
156 
7692 
72 
144 

195 
1426 
38 
26 
567 
422 
77 



755 
44 
465 
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''Communications workers" include a number of occupations, in 
the established news and entertainment media — newspapers, 
magazines, radio, film, and television. Although journalists 
engage in knowledge producing act ivities , such as invest igatdve 
or. analytic reporting, theijr instrument is a distributive medium. 

In 1967, this group of occupations earned $28.3 billion, with 
over $23 billion earned by educators. > 

Market Search and Coordination Specialists 

Tt^e requirements of organizing firms and markets involve 
several types of information. Information- about the malket 
environment is gathered by firms: prices, supply arid demand . 
conditions, the intentions of other firms, new technologies, and 
condition of other relevant markets (such a^s labor and capital 
markets). Also, firms engage in a tremendous amount of in-house 
information processing — such as planning, coordinating, and 
controlling the enterprise; meeting the informational ^needs of 
governments (forms and reports), of other firms (business 
communication), and of households (invoices, catalogs). Table 
7.4 presents a breakdown of the market search and coordination 
specialists, whose knowledge production services are market 
specific, .This -group creates, supports, and maintains the market 
information system. 

c ■ 

"Information gatherers" include a variety of occupations 
involved in the form of intelligence or simple investigatory . 
work. Their job is to discover something about the state of the 
world — the extent of damage on an insurance claim, the value of a 
piece of property, the reading, on a utility meter. 

"Search and coordination specialists" operate entirely in the 
exchange marketplace. I have divided this class into three 
groups. On the "buy side" are buyers and purchasing agents whose 
job is to search the exchange market for the bestr poss ible good 
or service available^,.->-eTriEhe "sell side" are all the occupations 
whose job is to distribute relevant market information — prices, 
product characteristics, del-^ery schedules, and so on. And: 
operating as both ^ bay ers .^rrd ' sellers simultaneously are the' 
"brokers," whose income is earned exclusively by performing 
search activities on behalf of both sides of the market"'. These 
three groups earned over $28 billion in 1967. 

"Planning and control workers" include all occupat ions which 
serve in"* administrative or managerial roles. Under adminis- 
trators are public and private bureaucrats, school adminis- 
trators, and office managers. Also included in th^s category are 
•a variety of process-control supervisors, such as expediters and 
air-traffic controllers. 

The administrative and manager ial work force is the main 
engine of any organization. In public bureaucracies its job is 
to implement programs "Iregi^a^ted by Congress, to regulate 
markets, to carry out all inc6nre--<iistr ibut ion programs which fit 
into ..some- political plan. Its members might be inspired public 
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TAbl.K 7.^V MAPi:rT SriARCn lljD COORnlNATION SPECIALISTS 



1967 ~ 
Employee 
Compensation 
( '$ Millions ) 



Information Gatherers 

Enumerators' and, Interviewers 

Estirj.itoi's , Investigators 

Inspectors, Exc. Construction, Public 

Assess, Control, Local Public Adnin. 

Construction Inspector, Public 

Real EsLate Appraisers 

Insurance Adjusters, Examr 

Meter Readers, Utilities 

Weighers 

Surveyors 

Bill Collectors 

Search and Coordination Specialists 
Buy Side 

Buyers, Shippers, FarrA Prod. 
Buyers, V^olesale, RetaiJ. 
Purchasing Agents, Buyers 

Brokers 

Insurance Agents, Brokers, etc. 
Real Ertate Agents, Brokers 
Stock and Bond Salesmen 
Auctioneers 

Sell Side 

Advertising Agents, Salesmen 

Sales Representatives, Manufacturing 

Sales Representatives, Miolesale Trade 

Sales Manager, Retail Trade 

Sales Manager, Exec. Retail Trade 

Demonstrators 

Salesmen, Retail (50%) 

Salesmen, Service (50%) •* 

Planning and Control Workers 

Administrators and managers 

Officials, Administrators, Public 
School Adp.inistrators , College 
Schoo^l Admin., Elementary' & Secondary 
Office Managers 

Other ^'.anagers, Administrators 
Foremen (50%) 
Officer, ship (50%) 

Process CGntic". Worker a 
Clerical Supon/isors 

Postmasters and Mail Superintendents 
Her 1th Adf-nTfTiStiators 
Dispatcher , Starter , Vehicle 
Expedl tors , Hrorl:jc t i on Control Ic: rs 
Air ' 7rat[/c controllors 
Payroll, Time Keeping Clerks 

TOTAL I-l/vRKi^T S^JARCH AND COORDINATIOf? 
SPECIALlSrr. 



6,132 



327 
2470 
763 
198 
170 
-^5 
77.8 
220 
266 
40ti 
327 



28,252 
2,967 



146 
1185 
1636 



7,193 



3494 
2219 
1450 
30 



18,092 



598 
4092 
5501 
2287 
3622 

143 
1313 

536 



58,9 86 



2667 
475 
1801 
2363 
39"'n9 
5890 
152 

5929 

1600 

^ 274 
912 
43:? 

283 
965 

93,370 



i 4 
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servc^nts, or tbpy may be fugitives from the "productive sector"-- 
the accounts -do-no t tell. But their job titles imply some 
organizational or- -adir.iTii strati ve duty which is, purely 
informational in nature:. they receive commands from the top of 
the hierarchy, process them in some routine or creative fashion, 
and issue commands towards the bottom of the hierarchy. All that 
passes through their domain are information flows — memos, 
conferences, decisions, reports — and all that they do during the 
workday is talk, think, and write. Their counterparts in the 
private bureaucracies are siroilarly placed. Operating in a 
market context, their job, is to plan the firm's actions, to 
design, carry out, and evaluate the firm's movement into nf^arket- 
places, to plan and implement technical chahges in. the firm's 
production processes, to investigate and analyze their 
(Competitors* behavior. They are successful when the firm's 
market share increases — when the firm is relatively shielded from 
competitive pressures. The larger and more entrenched the firm, 
the larger its bureaucracy.* In 1967 , the administrators and 
managers earned blose to $59 billion dollars, or 7.4% of GNP. 

They" process control .wor ker s" include seven occupations which 
are a coordinating or supervisory nature. JThree occupations — 
dispatchers, expeditors and air traffic controllers — are heavy 
users of .information technology in their daily tasks. A layer of 
managemeht. that is of a purely control nature (e.g., quality, 
schedule, inventory) will increasingly take on the artifacts of 
an information economy — computer terminals, distributed 
information networks, remote sensing instruments and 
communication hardware. ^ • 

Information Proces sor s 

The informatio.i\^rocessing occupations are divided into two 
groups — nonelectronic^ based and electronic based.. Table 7.5 
shows a detailed break^down of the occupations. 

"Nonelectronic based" processors include proofreaders, 
secretaries, file clerks, telegraph messengers, and statistical 
clerks. Many of these occupations are subject to rapid change 
with the 'introduction of new information technologies. For 
example, the job of proofreading book'-galleys is now handled by a 
computer-driven dictionary; file clerks now manage computer files 
rather than paper files; telegraph messengers arc being replaced 
by inexpensive on-site teletype and facsimile machines. In all, 
some S34.J billion was earned by this class of workers in 1967. 

"Electronic based" processors include bank tellers, 
bookkeepers, cashiers, typists ,.- ana sales clerks* ,A significant 
component of these workers* information handling is already 
machine based. Tellers operate real-time computers; bookkeepers 
supply data ntry into automated accounting systems; sales' cier ^-i 
operate point-of-purchase terminals. About half of registered 
nur ses ' incomes is also allocated to this group. This allocation 
is made on. the basis of observations by a research team at a 
California hospital of how a nurse allocates time to different 
•activities. A significant portion of the time was spent filling 
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TABLE 7,5; ■ INFORMATION PROCKSSORS 



1967 
Employee 
Compensation 
($ Millions) 



Kon-Electi;£>nic Based* 

Proofreaders 
Secretaries, Legal 
Secretaries, Medical 
Secretaries, Other 
File Clerks 
Posti.l Clerks , 
. • Motion Picture /^Qjectionists 
Newsboys 

Mail Carriers, Post Office 
Mail Handler^ Exc. Post Office 
Messengers and Office Boys 
Telegraph Messengers 
Shipping, Receiving Clerks 
Statistical Clerks 
Health Record Technologist 
Clerical Asst. , .^oc Welfare 
Inspectors, Log and Lumber 
Inspectors, Other 
Checkers, Examiners etc. 
ReceptioAists (50%) 
Miscellaneous Clerical 
Railroad Conductors (50%) 

Electronic Based * 

Bauik Tellers 
Billing Clerks 
Book/reepers 
Cashiers 
Typists 

Ticket Station, Express Agents 
Sales Clerks, Retail Trade (50%) 
Registered Nurses (50%) 
Radiolo^ Technicial (50%) 

TOTAL INFORMATION PROCESSORS 



145 
520 
349 
12312 
1166 
2076 
113 
139 
1829 
632 
234 
9 

2481 
1651 
71 
6 
93 
920 
3957 
789 
5953 
32 



27,023 



1201 
556 
6896 
3347 
4117 
642 
8239 
1876 
149 



61.340 



♦ The last Census Handbook qX Qmipaft ional Titles describes 
which occupations are electronic-based. This table 
reflects the expected changes in clas:*if ications based 
on 1980 technology*. 



out compute-r formsr checking computer ized log books and entering 
patient information into a computer file. As hospitals adopt 
sophisticated information systemsr registered nurses will 
increasingly interact with machines as well as with patients. 
Viliether patients fare better or worse is still a matter of debate 
within the medical community. 

Some occupations have undergone a most remarkable 
transformation in the past ter years-. These nachine-based 



-1.15- 



occupations are now the "sensors" of an information creature that 
is endowed with unlimited processing power, but, without human 
help, is blind and deaf to the environment* - The entire banking ' 
system and airline system would be crippled without the constant 
interaction between machine-using clerks and the computer. 

The development: o'f very- good real-time sencors allows, a host 
of planning and control activities that were impossible before. 
As the grocery clerk checks out food by scanning it with a light 
pen, inventory files arya being altered, ordering schedule: are 
being updated, and a financial statement on the day's events is 
being prepared. This intensity of coordination will require a 
variety of occup^ft ions to become machine based if they ar:* not 
already so. It is unlikely that typists 20 yrars from now will 
still be using stand-alone mechanical t ypewr i r r s . It costs too 
much money to type a letter, correct it, transii>it it, and file 
it. Letters will probably be composed on a maqhine, transmitted, 
and filed all in one execution--not only business letters, but 
invoices and ueceipts. In tandem with a develope_d funds transfer 
system, today's typist may be tomorrow's bank clerk, postman, and 
file clerk, all wrapped up in one. 

In 1967, the electronic based information processors earned 
$27 billion. Together with the nonelectronic based processors, 
this group accounts for $61.3 billion, or 7.7% of GNP . 

Inf ormat ion Mach ine Wor ker s 

The last group" of workers maintains and operates the 
information infrastructure — the computers, telecommunication 
networks, printing presses, and the like. The occupations 
displayed in Table 7.6 earned over $13 billion in 1967. 

"Nonel'?c tr on ic machine operators" work on duplicating 
■machines, typesetting machines, and printing presses. Although 
these machines are currently nonelectronic, the picture may 
change drastically in the next 20 years. Newsrooms are already 
automated, from the journalist's input via a terminal through 
compu te ■■ -cont ro 1 1 ed pnotocom.posi tion , layout, and plate making. 
The big printing presses are alm^ost the last nonelectronic pieces 
of a higrily electronic production line. Plans for electronic 
newspaper's, delivered via cable lines, will further reduce the 
requirements for nonelectronic information machine occupations. 
This- reality has al ready touched off some serious strikes against 
national newspapers. 

" F.Iec tr on ic 'macr. I ::e operators'" include computer operators, 
keypunch operators, and office machine .repairmen. Th i s' categor y 
includtfS the new "blue-collar" component of the information 
sec tor --wor ker s who might have worked in factor i--^?^ 50 yi^-ar.^ ago, 
but who ar*^ now working in air-conditioned offic/ roi^iings 
tending to computer -or iented machinery. Their pay, if. not their 
sense of aliondt ion, is common su r ate ly higher. 

" Te l^.i- c o rr. m u n i c a t ions 
t o 1 e nh 0 n e a r z e 1 o : a p n 



wor ker s " oper a t e , repair.^ r;d i r. ?>t all 
vqu ipmen t . Tney s'jpc^o c r the t 1 ecc.iir- 
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TAinX 7.6: INFOr.yj^TION MM^H I?ni jVORKEj^ 



1967 
Kmplo>;fec 
Goinponsa't i on 
( $ Mil lions) 



Non-Eloctronic Machin«j Operators 



\ 



\ 



Stenographor!5 

Duplicating , Machines Operators 
Other Office Machine Op(»rators 
Bookbinders 

Compositors and Typesetters 
Electrotypers , Stereotypors 
Engravers , Exc. t .10 toc-ng ravers 
pHotoengr avers , Lithographers 
'.Pressmen and Plate Printers 
Prefesmen Apprentices 
Printing Apprentices, Exc. Press 
Photographic Process Workers 
Sicin Painters 
^..Icctronic Machine Operators 

Boi>kkeeping, Billing Operators 

Calculating Machine Opr?ratcrs 

Computer, Peripheral Kquipir.ent Operators 

Keypunch Operators 

Tabulating fjachine Operators 

Data Processing Machine Repair 

Office Machine Repairnen 



Telecommunication vrorV.er s 

Telegraph Operators 

Telephone Operators 

Telephone .Instal lers , Repairir.en 

Telephone Linemen, Splicers 

Radio Operators 

Radio, Television Ropr.ii-ner. _ 



TOTAL IKFOR>L\TION MJ"-.CHINE V.'ORKEPiJ 



4,219 

66 3 
92 

240 

171 
1138 
60 
67 

266 
lOlU 
19 
31 

379 
83 

3 .660 

310 
162 
570 
1423 
46 
315 
432 



i,288 



82 
1738 
2204 
375 
190 
699 
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mun:cc-itions network at the "assembly" level. Conceptually, this 
qrouD of workers is indistinguishable frorp any machine-based 
blue-collar or crafts occupation. Thc-y are accounted separately, 
however, because without their help the information machines 
would not be assembled and r epai -ed . By analoay, if onL' were 
■ writina a t^^esis on "The TranLpor tatlon Economy," repaif 
mechanics and automob ile-assepibly workers would surely be 
included. This group of workers earned some "13 billion m 196/. 
It is conceivable that demand for mechanical and repair skills of 
information !nachines will increase quite quickly in the near 
future, although the jobs are likely to be rodefmed as white 
collar (e.g., "electrical engineer"). 



THE NONINFOKMATION WORKERS 



The rest of tiie.U ,.S . wor k force was divided into three 
conventional sectors--agr icul ture , industry, and services. In 
1967, this group accounted for about 55% of the work force and 
about 45% of total compensation;. 



The following classification 
of Clark, who first defined the 
sectors of the economy as stages 



scheme follows in the convention - 
primary, serondary, and ter tiary 
of economic growth. 



Agr icu l ture 

The agriculture sector in^c-ludes farm owners, managers, 
foremen, and laborers. Some owners and managers may be infor- 
mation workers, but they were included in the agriculture sector. 
Farmers actually spend a great deal of their time in a variety of 
informational activities. The inorning weather reports and 
commodity exchange prices are ritual sources of information 
gathering. Farmers also spend considerable time with inform at ion 
"pushers" such as salesmen for seed and fertilizer companies (who 
often supply very detailed data on how to apply and use their 
■products) , <?nd governi::ent advisers (such as the Agricultural 
Extension Service). In addition, the agriculture sector hires . 
information workers who are specialized in the various skills 
necessary to run a modern agr ibusiness--salesmen , accountants, 
lawyers, secretaries, and the like. This last group is not 
included as agriculture workers pe r se , but will be accounted 
later in this chapter. 



Ind u stry 

Industrial workers include the bulk of blue-collar 
manufacturing occupations, skilled and unskilled crafts, 
operatives, and laborers. A variety of service-type jobs are 
included, in industry, such as plumbers and glazers, since these 
occupations engage in manipul?ting physical objects rather than 
provi':3ing person a^l or informational services. The industry 
category. conceptually includes all skilled crafts whether they 
are based in factories or not. 

Sever al transportation occupations have been included in 
this sector. For example, railroad brakemen and truck drivers 
are in the transportation sector, hence, included as a "service." 
But transportation of bulk commod ities is an essential feature of 
an industr ial economy , as distinct from the transpor tat ion of 
people. Taxicab drivers end bus drivers have been defined as 
part of the serv:ce sectOL; truck "jrivei.s and barge captains are 
part of ir^dustry. 
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Services 

The service sector includes mostly personal and repair- 
service occupations, such as hairdressers, wai ter s, ai r plane 
pilots, auto repairmen , and counter clerks. In addition, half 
the wages of selected managers is included as services rather 
than information. Managers at the retai] level, whether self- 
employed or salaried, perform both informational and noninfor- 
mational roles depending .on the type of business. For example, 
managers of gas stations^ usually perform the same^duties as 
mechanics and station attendants — repairing automobiles, pumping 
gas — and are classified 'in "services." Managers of retail 
grocery stores may stock shelves and bag food for customers — 
nonin/ormat ional activities — or they may specialize in 
purchasing, financial control, and personnel types of activities. 
This distinction depends e:itirely on the size of the 
frstablishment , the preferences of the manager, and the legal form 
of organization. .One might expect salaried managers to be more 
like information workers than small "ma and pa" retail 
proprietorships. Salesmen at- the retail and service level also 
perform both an informational service and a personal service. 
For example, a salesman at a clothing store might be there only 
to counsel a customer as .to the price and quality features of a 
garment and to ring up a sale, or he may actually iielp the 
customer try on garments. Many salesclerks only operate 
information machines — credit verification and point-of-purchase 
terminals. Without a detailed time budget study, it is^ 
impossible to determine which portion of a salesman's time is 
informational ,■ and which, should be allocated to service. Half 
the income was allocated to each. 

Physicians ' incomes were also prorated equally between 
services and information, following the discussion in Chapter 3 
on a time budget of physicians * offices. Time budget studies of 
physicians*' offices revealed that over 70% of a physician's time 
' is spent in receiving patient histories, performing diaanoses, 
and dispensing medical or self-care patient education — all 
information tasks. A relatively small oart of the time is spent 
in the skilled-craft aspect, such as- o|jKce surgery, cleaning 
wounds, and setting broken bones. Dentists, by contrast, were 
entirely allocated to services since most of their time is spent 
in the skilled-craft aspect attending to a personal, service. 

Summary of Ambiguous Occupations 

About 28 occupations were j-udged to be sufficiently "mixed" 
in nature that they were allocated into two sectors. This 
ambiguous class was specif icalxv carried through the time-series 
charts that follow. 

Table 7.7 shows the occupations which were split equally 
between information and services under the "inclusive" 
"definition, and allocated entirely to services under ti^e 
"restrictive" definition. 
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TABLE 7>7; OCCUPATIONS ALLOCATED 50% TO SERVICE AND S0%\ T O INFORMATION 



Physicians 
Registered Nurses 
Dietitians 

Clinical Lab Technologists 
Health Record Technologists 
Radiological Technologists 
Designers 

Counter Clerks r exc, food 
Officers, Pilots, Pursers 

on. Ships 
Officials of Lodges, 

Societies, Unions 
Railroad Conductors 
Demonstrators 



Hucksters ; 
Sales Clerks, Retail Trades 
Misc. Clerical Workers 
Managers, Retail Trade, Salary 
Managers, Retail Trade, Self-Emp. 
Managers, Personal Services, 

Salaried 
Managers, Personal Services, 

Self -Employed 
Managers, Business Services, 

Salaried 
Managers, Bubiness and Repair 

Services, Self-Employed 
Receptionists 



Table 7.8 shows the occupations that were split equally 
between industry and ' information under the inclusive definition, 
and allocated entirely to industry under the restrictive 
definition. 

Foremen used to work on machines alongside craftsmen . 
However, with the advent of unions, foremen were increasingly 
rele^-jated tc nonproduction jobs such as scheduling, inventory 
coritrolr and on-the-job training. They are now a "buffer" 
between^ the productive workers and the -managers, and are often 
specifically barred from working on machines for fear of breaking 
union rules. Similarly , inspector s ,r checker s , and the like often 
work in industrial settings but most of their time is spent 
gathering information about a production process. 

TABLE 7.8: OCCUPATIONS ALLOCATED 50% TO INDUSTRY AND 50% TO INFORMATION 



Foreman, NEC 

Inspectors , Scalers , Graders , Ltiniber 

Inspectors, NEC 

Chainmen, Rodmen (Surveying) 

Checkers t Examiners, Inspectors (Manufacturing) 
Graders and Sorters (Manufacturing) 



Change in the Work Force over Time 

^ The change in the labor force towards a predominance of 
information woirkers has been persistent since the 1940 's. Figure 
7.1. shows a two-sector aggregation, using the restrictive and 
inclusive definitions discussed above . The information work 
force in 1860 comprised less than 10% of the total. By 1975, the 
information workers (under the inclusive definition) surpassed 
the noninformation group. The. crossover in employee compensation 
occurred much sooner , since information occupations tend to earn 
a higher average income. By 1967, some 53% of total compensation 
was paid to information workers. 



FIGURE 7.l! 



TIME SERIES OF U.S. WBOR FORCE 11860 - 1980) 
A' ' TOO SECTOR AGGREGATE BY PERCENT 




^93[l projections supplied by the Bureau of Labcr Statistics (imprblishedl 
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FIGURi^U: 

FOUR SECTOR AGGREGATION 
OF THE U.S. WORK FORCE BY PERCENT 
1860 -1980 

{Using median estimates of information workers) 
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In Stage I (1860-1906), the largest singie group in the labor 
force was agriculture . By the turn of the century, industrial 
occupations began to grow rapidly and became predominant during 
Stage II (1906-1954). In the current period. Stage III, 
information occupations comprise the largest group. 

The charts also reveal several events worthy of further 
research. The detailed data in Appendix 7 (Vol. 8) show a 
decline in information occupations' growth during \:he Depression, 
attributable to layoffs of nonessential personnel. (See Figure 
7.3.) A hypothesis emerges: that layoffs in information 
oc< 'ip.ations iag recessions by one or two years. Since the output 
of an information worker is not eas ily measur able , and since 
informational skills generalize more easily than . physical skills, 
the group as a whole seems quite vulnerable to layoffs. When a 
factory is faced with ~decl ining demand for its goods , the rate of 
production slowdown precisely determines how many production 
workers lose their jobs. Machines and manpower are locked by 
virtue of fixed capital/labor ratios. Hence, a redu.ction in 
machine utilization determines a proportionate reduction in 
labor. To a certain extent, even this reduction of production 
workers dan be cushioned by inventory accumulation. By contrast, 
information workers are not locked. into capacity utilization. . ' 
They can be hired and fired at a rate that is relatively 
decoupled from the production line. The manager ial "slack" — such 
as extra secre tar ies , a heavy line of middle management, and a 
large sales force — can be trimmed quite quickly. 

^ Note also the rapid^rise of information occupations 
immediately following World War II. As the soldiers came home, 
they apparently joined the private and public bureaucracies in 
droves. They did not return to manuf ac tur ing . jobs . or service 
work (as was the trend immediately before the war). This postwar 
period is associated with the emergence of the modern corpo- 
ration: far-flung, national or multinational in scope, 
bureaucratic. And it is also^ associated with , the development of 
new information machines— computers , xerogr aph ic copier s , 
telecommunication networks. 

New information applications were found, and the labor for6e 
adjusted to fill the new demand. In part, the rapid growth of 
information occupations is explained by increased d ivis ion of 
labor and specialization. Simple one-person information tasks 
split into two jobs. Information machines required highly 
specialized labor. Job titles and duties became narrower. 
However, calling a^job by a d if f er ent -nam^e does not change the 
basic function. Governments expanded very rapidly at the State 
and local level (less so at the Federal level), and these, too, 
required, a huge .information work^ force. Science and technology 
enjoyed a sizat>le growth in activity, both within the university 
and ' within private industry. The education system concurrently 
began receiving massive Federal grants and transfers, further 
increasing bpth the demand for teachers and the supply of 
information workers (managers , scientists , engineer s , computer 
programmers) . 
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Not^' that the indui^tcial work force reached, a peak of 

around 40% of the work force in 1950, and has been declining 
precipitously since then. It plunged from a position of 
predominance^ in 1940, when the information work force was less 
than half the r.ize of the industrial work force, to the present, 
with the industiiai work force-only half the size of the 
information work force. This.r ever sal was extremely rapid, and 
from all ind icat i onif. the trend has only recervtly been abated. 

Note lastlv'that service occupations, which held a steady IS- 
20% of. th'c- woik force for 100 years (1860-1960) suddenly took off 
again in 19G'">. This is duo to two phenomena . First, I believe 
that we have ter.pcrarily saturated* the work force with 
information workers — no more can be easi-ly absorbed into industry 
and government. H.^nce , the growth of new occupations is mostly 
in" the- per3o:;..i:l s-jrvices.. The second phenomenon is the increase 
in the inedical professions, such as physicians, 'surgeons, nurses, 
medical technologists, and therapists. Part of this increase is 
due to the demand for new medical services, buoyed by r ising 
expectations, rising income, and financed by insurance programs 
which :::tacK the incentives in. favor of surgery and hospital i-_ 
Nation instead of preventative care. Partly, the rise in medical 
occupation.- ha:; leflected the fact that people are living longer 
and requiring more medical attenti'on. The growth rate of the 
st^rvic^^' occupotions is now almost equal to that of information 
■wor fce r .s . 

INFORMATION •/Oi-^K.HRS* IN INDUSTRY AND GOVERNMENT" 



v.-.-.^. :-:ections discussed only' one dimension of the 
L!.S. vork' for c.--~who the workers: are and how much they receive in 
rir>alion. In this section, we shall look at the 
or.-- w h o r f ? t. h e v w o r k . 



emp.. oy<-e cor 
j r\ i mo: 



Tr-; foP. )vvi TM.' reruilts are based on the Occupation b- Industry 
t- i X , cr-.''p.::r*;H] L'V the Bureau of the Census and the Bureau of ■ 
i[:',ni St :ii M-^ i<:^s . Th(^ matrix shows the location of the 422 
Ov-->^i:p~ t ; p. 2i) i roior industries. We converted the matrix to 



Bh 



t he ei:;:Vi,ovet. , coi::p'Mi::at ion paid to each type of wo^rker in 



lied 19'7 wage matrix, with a description 



of th^^ d 
(Vol. ^ r,) 



and methodology, is pre '•'^n ted in Append ix 7 



I n o r. m at i o o \\oj k e r in Industry 

Table 7.9 shows the labor income earned in the primary 
information industries. Wages paid to information workers hired 

privr:te corporations amounted to $69. billion. ^ Zn addition, 
the' inf crm:it ion industries spent $26 billion on non inf or^mat ion 
workers {o.-::., a:-?^:embler s in a c ompu t/:$; r ■ man uf ac t u r i ng firm). 
Propr I'-^toro working as information workers, in pure management 
roll's, -'rirn* d $7 billion in 1967. .An additional $2 billion was 
earned oy "blue-collar" partnerships in the primary information 
sector (e.-:^., self-employed TV repairmen). "Unpaid family 
workers'' ace . spouses and'children who are assigned a salary if 
they oerform informational ty^pes of jobs (e.g., boo kkeeperv o r 
typist). fr .ill, Vhe pr imor// information industries accounted . 
for nearly S29 billion in" l4bor income in 1967. 



i5. 
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TABLE 7.9: !JVnOn JJ'CC'/- ^' _LU'^'jL''f ..P!^ ^ ^'^'^ ^ ^ NF0RM A7 TPS I NOL'STP I £ $ 



TRtMAPY i:.'io iNnri-.TRY 



($ MiUionn, 1967) 



,VM t.V 



26* 



27* 
4IB* 
SI* 
53* 

5C.» 

58* 
(,2* 
63* 
64* 

€ii* 
C7* 
€9* 

70*' 
71- 

77* 
73- 
76* 
77« 



Info bui 1 1 c : : i c , t-iu : a I U; n , cvir-^i 

Hamtcn iri'-'o 4 r« -. on i; :d btiildin^;3 
Oftjc•t^ furai: ..r#' ^. c -u l rr^-nt 
I'jipoi*- pr; nt;:-; (*•;<.■ Doxfj) 
Prlntmv,' & "puM i .si;; 

Ink • 

Print it;q p^ip*^"-" i--^ch t nor y 

C(jr pat*.: s . I <■■ .: ; »i* -si f. , rii-i'^t: 

t J ect» o.i 1 :: r o-;. «. .'.:■ i t; Mi-, r r vir er. t o 

K 1 oc t i ciriic co.T rioiH'f\t s 

ch i:. : \ :. ".i '..u ? i r. ) ^ c.jT:i.rul iristrur.cnts 
Ffiotottr ic if i^ylMi'-A o.r.Jtur.f-nt 

Tc 1 «-• c<.;:u". u ',1 : c. J 1 1 o r. s , o \ c. radio & TV 
Ji.iJic, TV, CATV ' . 

Heal cuLuco; i»7-.>s, ro/alLie:;i cffice rt;r.talr 
Ropii i r ; I i i I o 4 TV oq u i prion t 

Motli jai. e !i:cat lona 1 , nn^jirofit 



i 2 3 : 
12B0 
117 
4 03 
e "I'l O 

36 

2»:7 
4131 

1651 
40 

812 . 
765 
2 26 

C091 
939 
5576 
18505 
341 

141 
1011^ 
842 
7401 



■ TCTi AL 1 NCOM E OF 1 MFO WO KK E RS 6 8 9 5 D 



222 
7i0 
8 
2 

304 

0 
4 

7 
2 
11 

13 
0 
7 
8 

19 

10. 

23 
1169 
1144 
225 

123 

2320 
125 
553 

6&29 



10 
, 10 
1 
0 

44 

0 

b 
1 

0 

1 

X 
0 

1 
1 
1 



117 
48 
9 

11 
88 



408 



146 4 
1520 
126 
405 

36 
157 

1525 
269 

4143 

1665 
40 
B50 
774 
246 

6103 
967 

6862 
i9697 
575 

275 
1 2522 
975 
800 3 

75887 



1.1* 
12* 
23* 
24* 

26* 

27* 
48* 

51* 
53' 
56* 

57* 
S8* 
^2* 
63* 
64* 

66* 
67* 
69* 
70* 
71* 

72* 
73* 
76* 
77* 



NON- I NFQF.MATI O S WOR -: EM S 

^nfo bui l-.il r.Wi : o £ f : cc , cV-'ca t i on , corjn 
y.a : n tcT rLp.Air on if. tn builJv nqs 

0: ftce t JT. i !: ur 4 cquipnont 
iMpor: nrir:ti:.'t hoxcs) ' 

iTinting i p<jb I I 'iq 

InV; 

Vtititir.i i pa^H T nachinory ■ 

Cc .--f-JLcr G , c.t at :ti , r ? f iCv* c.pjip. 

Elcci r !>:iic n;>-a;. ar i r. : i:-.s*^ MDi-'nt.n 



KloctrCTiiC co:-.; ' 
Hi !,c- cl poi : ^ . 

r!-iL>t<:','i ap:. i c • 
Adver 1 1 r, ir. ; 

T<' loc'.i^-""-'in I cv> t. 1 
Ka-lio, :V, CATV 
Tra:^'-? r ir ^ : k 
rj.".a;.^L I. 
. ciil e.it.at«' : f 



f., c.':>-r..l i [■ 'J ru."-«' n t 'i 
; a dl splay:; 

exe. r.sdio £. TV 

L oya L t. i'.'s ; officfj rt'f'.talr 



Rep-air-. r.i.lio !• TV c ^uipDonl. 
Mo* ion p; V; 

nodical, r<iuoac lor.a J , fionprofit 



2487 
2584 
247 
595 
1267 

34 
174 
483 

237 
?183 

36 
550 
515 
261 

407 

12i 

12 

3*il 
2566 

624 
4S20 



3S8 
372 
5 
1 
18 

0 
3 
2 
0 
4 

3 

0 
2 
3 
11 

2 

3 

4.17 
12 
29 

93 
387 
110 
•259 



62 
1 
4 

$ 
11 

2 
25 



2052 
2964 

252 

590 
1290 

34 
177 
43S 
237 ^ 

2ie.3 

147 2^ 
JO 
552 
53 8 
273 

4 09 
124 
4424 
496 
44 

4S3 

2964 
736 
5104 



TOTAL I.NCOKR OF N'ON-ISFO 
WORKERS 



2c no 



2in 



137 



289S5 



J S7 
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■ T^ble^ 7 . 1 0 r;[iowr. the wage bill f or , i n for ..lat i on workers 
employed in the bur ^Jducr ac : of non in f or mat i on f i r ms ; and 
partners who are essrvitially spec ial i zed in informational duties? 
but are located in noni n format ion enter pr i rjes . Together with 
Table 7.11, which I'howi-: t.ho non i n f or mat i on v/orkern in 
noninf ormat ion firi;;.-, t.ho f.-Dtiro wo'.ie bill is fully apportioned. 

The last two taLlv-s i5how the int^^nsity of information- 
re.sources used in each industry. For example, the ratio of 
ir^ormation to non infer mat ion labor Ln"the livestock industry 
(#1) is, 1:128, wherear, in t-he o r dnance • i nd us t r y (#13) the ratio 
runs nearly 2:1 in thi^ i>Pi2^^€Li:£ dir-ection. For all industrier:, 
every production worker on average carries an information 
"overhejid'* cf r^.nout ' 74 cents per di.'llar earned. 

De f i n i t i o n o f _ P L o p r_ i e t o r s ' Income 

One. methodoloqicar note on the ine^ninq of l.jbor income is ?n 
order. Employee coinpen:-.at ion totalled v4'l,09C milli-on in 1967 
and inciuded, wages , salaries, and .riinpl ernen t s paid to employees 
of firms { incorpor-ated and un i ncor per a t . d ) , i-lus governments an(^ 
nonprofit organizations.. All pr opr i '.tor s ' income is usually not 
counted as eirifxloyee coir.pensat ion , but appears as a property-typo 
incofne. Propr ietf)r sh ips ' income is ii' the form of retained 
earninqs of unincorporated businei^ses, and represents a return to 
both cap-ital (inve;Sted in the business and owned by the 
proprietor) and labor. The problem is how to separate the 
returns to labor troin return^ to capital, and three approaches 
are avail^ible: M. } Denison defined labor earnings in the • 
economy as the :jurn of employee compensation plus 60% of 
proprietors' income,- the other 40'i5 representing returns to 
capital holding. (ii) The National Income Accoun-ts define all 
of proprietors' income as profj.t or property-type income, 
(i.ii) -.Jorqenrton and Griliches'^ chose the opposite tack — that all 
of eioprie tors' incorrie r:hould be allocated to labor. 



We adopted a tti-: thod tO' rest the so th r ee approaches . 
proprietors are al Located an average wage (as i f , t hey wer e 
salaried) t)ased on eiripLrical obs«' r vat i on of similar occupations. 
The dist'iiction between a proprietor and a salaried worker hinges 
entirely on the firm's legal form of organization — if a 
proprietor incorporated the'busihess, his earnings would be ■ 
accounted as a salary. The difference between the "wages" earned 
by proprietors and total proprietors' income is counted as 
returris to .cap! tr'a 1 . * In this procedure, all unpaid family workers 
are assigned "wages'* based on what they would earn if they were 
in fact salaried. fJsinq this empirical approach, we discovered 
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coy.rt::;sA7iOf: 



I V Ml i ! 



1) Livestock & protl'.ict-.; 

"2) Othor cuji ic .ilt vr^;^- 

3) Forfiitry .tp.vi :tw:.j:y I'f- 

A) Agr., yor«--Jt. Kic^ S'^Jv: 

5) Iron i f rrroa 1 loy 



s r'.;niM'.) 



6) Nonfc-rioJ-: itotal ores nir. ir.cj 

7} Coal ninifvi 

8) crude ivtr-.^lc ar.d ."..r.ur U 'y-\^-> 

r) S'one s clay ?'irir.j ir ; ,:.ir : y i :i 



11) K' w c ^rc. i ' .jC r. 

12) Main'-'?iVti-.i o s i ' : 

1 3) O: Jfi tr..:.' .i-. I 

14) rcu<* A V l: .:r •■-1 

15) T-^^hiKj-;-.; :. ir. .i.t. •. 

16) Fabric.-., v Tn 

17) Mi 5.:. L'-xV. l'- ^v: 

18) Api'.ircl 

19) Mlsc. :.i;..r i.--;r...M.i 

20) L^xrliCt, w...'0-i pvo 

2 1 ) Woovi t- n f • n L .i i i . •-• r 
22) Housoho;''. ILSJ;'.!" 
23> ODior lu; t. :rf, 
24} ^'apcr , -il l i j^i.''- 
25) Papc-lbuaril c^r;?..: 

i6) IT inti fu; i. -^->1 i 

27) Cruinu^al-;, ..1 

21) riar.Licsf 5;T.*-;i. 
2<J> Dr-jrii. I r, ,l , 
30) ir. !;3 •. ^ 1 . I 

■ 31) tcN. t o: ; r 

32) £<L:Ltj.;r ri::^ u 

33) I.cati^i: infv. 
.34) ?-ooT.uva!- o^h-' 
35) Gl.t^^s i 'i--^^^ P 

3G) ?tor.e & clay pr 

37) Primdry i rcr^ i. 

.39) Hnn^A.-y r,'>r;;-.n: 

39) Motal rr.'.'irai::": 

40) , ttcatir. J, : 

41) St.in:jin>r. 

42) Ol'i.-T t.t'r.r i 

4 )) t;r.,ji r.t -< 1 * - 

44) . :-" ar:;i t: ac:.! f..^r / 

45) Const. w .rii.:i;.:i.J 



, t. rue t. : on 



, to; it: V r-t '.'-pa: . 
•-r.jJ'.iCl:^ 



T j.j: o«.1uc* y 



i ; r.ar.^; act ai i n-^ 



M 1 



24 


10 


43 


1 / 


2 3 


25 






69 


2' 


116 


3 


17-1 


9 


4R1 




217 


1 4 


55 




708-1 


1 2 ; J 


20) a 


4 71 


2 'j S 1 


J 


4 l5t>9 


' 1 1*) i 


24 7 


1 


lOlb 


17 


312 


5 


2 1 H 2 


7 I 


1 \ ^ 


2(i 


8 ? ^'i 


16 ? 


50 


5 


53a 


36 


18 0 


1 2 


114 5 




7 26 


7 


514 


25 


2213 


U 


y 5 s 


4 


1 1) 7^^ 


14 


380 


4 


.12 7 4 


5 


1651 


21 


6 0 


2 


436 


15 


554 


10 


134 5 


■51 


2Bs ? 


1^ 


13 : 2 


12 


31 5 


6 


1475 


. 50 


118^ 


13 


153D 


2f< 


Ahl 


1 




C 


82 i 


7 



4 7 ) Mo T..:^ Ivo: >c : r. 7 ^ ■ " ■ 

43) Sj.o- S. ■ : ::i'':'t, 

49) Cn^r^l : 1 ma-^ . • •: ^ ■' 

50) nachinc- Suo-j [. ; ..-a jc t.r. 

5?) i;orv:c«* ii.d. try r.aciiinos 

i;.) Elcc ind cr .-p £, ap^aralu-. 

55) L'U'i:t.ric li;jtitin^; wLr;nrj 

58) Misc hIoc ruicl-.i rjory , Not 



'i9) Motor vcr.iclcR ^ 0 1 a l pr on t: 

60) - Aircr^J't : r.d rarts 

61) 0 the r v. r a r. s "»o r t a - lo n eq u 1 pnor. t 

62) Sricr.ti:i= ->nd corr. t ro 1 1 1. r;] ir.atru. 

63) 0?ti'Jdl..4....haln)ci.i.h equip, Net 



64) Misc rr.ar.'afac'-.'jr inrj. 

65) TraDfipoi t a 1 1 o:-. i w 1 

68) E 1 o c t. r I !L- . ^ a , v a r ♦ • r 

69) Wholr-^al'- rotail 
Litiin c » • i 1 r. 3 a r a n c. 




1 :.i 
Not 



71) Real esrato s rv nta i , ~Tt»?*: — 

72) Hot'.'l:^ :rcrr,ori3li.n*p "tvcf; <c au': 
7 J ) Bub 1 nc ru: : v 1 c o u . .'J»- l 

75) Aiitorr.obLlf^ r..'pa;r f» sorvicos 

76) Anu3(:n:»'nt.'; . .N-. t 

77) Medical ,edac -.^vcfj ^r. -^r.-j. : \ orc' 

85) Rest of tho w:rld industr/ 

86) Househclri industry 

TOTAL IN^COME 



147 4 



: 1779 
28 37 
1072 
504 

: 4331 
32 
421 

120. S70 



4 ^ 
21 

Vj 
?7 

16 
12 
7 
5 
4 

17 
II 
26 
8 

3 

85 
460 

30 
867 3 
71 

97C 

3503 
257 

;oo 

2 26 5 

6.t 

21', 322 



4 


38 


7 


. . 67 


6 


54 


32 


286 


0 


71 


0 


i;9 


1 




C 


581 


2 


23.) 


I 


60 


5b 


8412 


,20 


3109' 


0 


26^4 


15 ■ 


'4685 


0 


248 


1 


1034 


0 


317 


6* 


2259 




373 


- 4 


098 


0 


55 


2 


576 


1 


193 


1 


1152 


0 


7 33 


4 


543 


1 


2225 


0 


859 


3" 


1 596 




386 


0 


1279 


3 


1675 


0 


62 


1 


452 


1 


56 5 


5 


141 1 


1 


285 7 


I 


1325 


0 . 


321 


4 


1529 


1 


1197 


2 




0 


468 






1 


557 


0 


610 


0 


379 


3 


1482 


1 


75S 


2 


1240 


2 


790 


I 


556 




1510 


•1 


548 


0. 


640 


0 


482 


3 


2989 


1 


':;089 


2 


915 


1 


276 


0 


73 


6 


1126 


62 


'■ 7/^4 




2501 


915 


41867 


2 


S42 


41 


2485 


154 


3661 


33 


6 373 


31 


1360 


14 


724 


j/' 


6649 


0 


32 


1 


486 



1 ,526 



143,518 
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TABLE 7.11: • t Awnu^ 22^'^-^^— T^Ll^Zl.^L^^'^ ^ ^ NDUSTR 1 KS 



INDUSTRY 



1) Livestock 6 products 

2) Other agricultural products 

3) Forestry and tiihery products 

4) Agr., Forest, Fish Servi^;es 

5) Iron 4 ferroalloy ores mining 

6) Nonferrous metal ores mining 

7) Coal mining 

8) Crude pe t roleum • and. natural gas 

9) Stone i clay mining & quarrying 

10) Chemical i fertilizer mineral min. 

11) New construction. Net 

12) Maintenance t repair construction 

13) Ordnance and accessories 

14) Food i kindred products 

15) Tobacco manufactures 

16) Fabrics, yarn i thready mills 

17) Mioc. tex*. ile goods & 'floor cover. 

18) Ajiparel 

19) Misc/ fabricated textile products 

20) Lumber, wood prod. exc. containers 

.21) wooden containers 

22) Household furniture 

23) Other furniture, fixtyres, Net 

24) Papcr,alllcd prod, exc containers. Net 

25) Papcrboard containers, boxes 

2f>) Printing & publishing, Set 

27) Chemicals, sel Chcm products. Net 

28) Plastics# synthetic materials 

29) Drugs, cleaning, toilet preparations 

30) Paints ^ allied products 

31) • Petroleum refining & related ind's* 

32) Rubber t misc plastics products 

33) Leather tanning, ind. leather prods. 

34) Footwear i other leather products 
'35) Glass & glass products- 



36) Stone i clay products 

37) Primary iron k steel manufacturing 

38) Primary nonferrous metal manufacturing 

39) Metal containers 

40) Heating, plumbing t struc metal prods. 

41) Stamping, screw mach. prods bolts 

42) Other fabricated metal products 

43) Engines and turbit:es 

44) Farm machinery & equipment 

45) Const- , mining k oil field machs. 

46) Materials handling mach & equipment 

47) Mctalworking mach k equipment 

48) Spec ind mach i equipment. Net 

49) Cennral ind mach S equipment 

50) Machine shop products 

Z2) Service industry machines* 

53) Elec ind equip i apparatus. Net 

54) Household appliances 

55) Electric lighting i wiring equip. 

58) Misc elec machinery. Net 

59) Motor vehicles i equipment 

60) Aircraft and parts 

61) Other transportation equipment 

62) Scientific and controlling instru. 

63) Optical, ophtnalmiciphoto equip. Net 

64) Misc manufacturing. Net 

65) Transportation & warehousing 

68) Electric, gas, water & sjri\tary svcs 

69) Wholesale 6 retail trade. Net 

70) . .Finance insurance. Net 

71) Real estate 6 rental. Net 

72) Hotels : persona I ircp svcs exc auto,Hct 

73) Business services. Not 

75) Automobile repair 4 services 

76) Amusements, Net 

77) Medical ,educ .svcsipon-prof it orq. Net 

85) Rest of the world industry 

86) Household industry 

TOTAL INCOME 





( $ Mi.l 1 ions , 


i 7 0 / J 




EMPLOYLE 


PROPRIETOR'S 


UNPAID F/iMILY 


TOTAL 


COMPENSATION 


COMPENSATION 


COMPENSATION 




1187 


3332 


336 


4855 


2126 


5967 


602 ' 


8695 


89 


101 


11 


201 


552 


704 


56 


1312 


183 


1 


0 


184 


307 


2 


0 


309 


1058 


8 


1 


1067 


401 


3D 


2 


433 


516 


9 


1 


526 


131 


2 


0 


133 


14293 


2060 * 


42 


16395 


5281 


761 


16 


6058 


1446 


2 


' 0 


1418 


8613 


72 


15 


8700 


356 


2 


0 


357 


2369 


8 


2 


2379 


4B0 


2 


0 


482 


4624 


16 . 


4 


4644 


V 557 


13 


2 


572 


225 9 


223 


12 


2493 


10^ 


3 


0 


106 


lUs 


22 


2 


1160 


381 


7 


1 


389 


IhQB 


. 4 


1 


1693 


9 51 


2 


1 


954 


103 


1 


0 


104 


1977 


• 3 


1 


1981 


1 1 ? I 


I 


0 


1132 


882 


2 


1 


885 


26 3 


••'I 


0 


264 


99 2 


3 


0 


995 


2355 


7 


3 


«^»6 5 


174 


1 


0 


175 


1043 


5 


1 


1049 


860 


5 


1 


866 


2036 


21 


3 


2060 


6334 


12 


1 


6347 


2141 


6 


0 


2147 


438 


3 


0 


441 


196 1 . 


22 


1 


1984 


1896 


4 


1 


1901 


2091 


12 


1 


2104 


537 


1 


1 


539 


699 


? 


0 


701 


904 


3 


0 


907 


413 


2 


0 • 


41^ 


1855 


24 


1 


1880 


832 


15 . 


1 ■ > 


848 


1369 


24 


1 


1392 


870 


16 


1 


887 


612 


11 


0 


623 


1331 


3 


1 


1335 


805 




1 


808 


565 


1 


0 


566 


4'25 


1 


0 


426 


5484 


14 


3 


5501 


349 8 


9 


0 


3506 


> 1603 


21 


2 


1626 


300 


5 


0 


305 


69 


1 


0 


70 


1197 


49 


3 


1249 


13657 


901 


44 


14602 


24.37 


46 


3 


24 86 


28032 


3696 ^ 


541 


32269 


1 ?. 


0 


0 


12 


53 


122 


17 


192 


4804 


2996 


96 


7896 


519 


37 


2 


558 


2713 


801 


24 


3538 


905 


64 


7 


976 


6985 


4297 


15 


. 11327 


13 


0 


0 


13 


4280 . 


38 


4 


4322 


165,539 


26,662 


1,919 


194,120 
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that about $60,6 billion was earned as "wages" by propr ie tor s and, 
unpaid familv workers, while about $2 billion represents a return- 
to capital. **ThesG^' figures are summarized in Table 7,12 below." 



TABL?: 7.12: [_St;:.'i:-!AKY OK rKOrRIf-.TQR.S ' INCQ .VK 



1967 

($ Millions)- 



TOTAL ;VRO*rRiF>TOUS' INCO»''iE (labor & capital) 6? > 1^7 

"Comp^nsatidn" to proprietors' labor 56 , 626 

In primarly. inlbrniation industries 8,642 

In secondniry information, indastrioa 21,322 

"In non-infprnatio . industries 26,662 

Proprietors' .comp/total income 91-1% 

"Corr.pensation" to unpaid .family workers 3 ,990 

In primary infornation industries 545 

Xn secondary' infcvmation industries 1,526 

In non-inf ormation indu-strie-', 1 , 919 

Unpaid family /total income 6.41% 

Imputed return on capital ^ » 5 31 

Capital/total income _ 2.6% 

_^Capital/income (exc, unpaid family) 8.9% 



The share of .proprietors' income earned as wages (on a par 
with salaried managers) amounted to some 91% of total income. If 
we supplement that income with par, wages earned by their unpai.d 
familv workers, the total share of income attributed to labor 
rises to 97%. Using the proprietors' "compensation" only (and 
excluding unpaid family), we see that. around 8.9% of total income 
represent 5 areturntocapital. 

The 8.9%, as, an imputed return to capital, compares with the 
corporate sector's capital share of 17.4% shown in Tabl.e 7.13. 
Proprietors earn less "profits" on average than do corporations. 
This statistic probably confounds the capital shares experienced 
in the two sectors since partnerships are significantly smaller 
than most active corporations. The difference between the 8.9% 
and the 17.4% c .'d be explained by dividing the sample into 
similar firms {lu revenue terms), and comparing the capital share 
in each. Also, proprietorships tend to be found in businesses 
which are no_t capi tal " ir^.tep.sive , such as retail and service 
establishments, hence their portion of total income accruing from 
capital ownership is likely to be smaller than the average 
corporation- * ' ■ 

We conclude from these data that the Jorgenson and Griliches 
approach — allocating proprietors' income to labor — is mere 
correct than either Denison's or the NIA's approach. 

/ 

/ 
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TAIiLH 7.13; l.AHOP r.rlD CAPITAL S}IA?U:S JTO_CT^^>:' li;^^^LJ^^£E^ 



1907 
($ Millioiir.) 



TOTAL COKVOPJ^i'':: INCOML (labor S, cnpitai) 

Compensation to orr.ploycos 

Wages and sdilarior, (i)rivato) 
Supy^lenents 

Corporntc profits and inventory valuation 
ad juatrr.cnt. 

Profits before taxoG 

Inventory valucit ion ad jus tnuntB 

Capital irfcome/total income 
Labor income/total^ income 



Information Workers in Governmont 

Governments, by habi^ and tradition, tend to spav/n into 
permanent bureaucracies^ The Federal, State and local 
governments are filled with administrators and clorks v/hoso 
job is to know, to deliberate and to decide. 

i^ll this thinking, talking and writing requires hurian labor, 
and Table 7.14 shows the price tag paid for all government 
work*ers. Some things that governments do are aiso done in the 
primary information sector. For example, data processing shops 
are found both inside government and in the private economy. 
Other things that governments do are of a general manaqement 
nature. Chapter. 8^ to f ol low, , outl ines these secondary 
activities in detail, 

■ Table 7.14 reveals that around $59 billion — or 7,5% of GNP in 
1967 --. s generated by the primary and secondary informational 
activities of Federal, State and local governments and their 
enterprises. Of .this sumy nearly $27 billion is paid by State 
and local governments for educat ion .,wor ker s ? $9 billion pays for 
the Federal information bureaucracy? $8 billion pays for the 
purely informational portion of the military ec tab! ishment ; and 
slightly more than $1 billion pays for moving the U.'S, mail. 
Note that the Federal bureaucracy is less th^^n half: the size of 
the state and local bureaucracies. It has the cosmetic 
;disadvan tage , however,, of being concentrated in a 9 scjuare aiilo 
area on the banks of the Potomac.. 

• The noninf or mat ional aspects of government, activities such 
as protecting bald eagles and polishing brass on n':clcar 
submarines, account for $30 billion. The combined v.nqo bill for 
all blue-collar, workers in State and local ent^-rpr i r.^^:^ i r. ].e3S 
than $11 billion. 



337,322 
55,213 



78 , 6B-: 

- 1,129 
C 2 , ^ 



/ 

I 

T^PTP lU'. KHPLQYEE COMPENSATION IN GOVERNMENTS'' 



($ Millions, 1967) 



1 


PRIMARY 
INFO' 
ACTIVITIES 


SECONDARY 

INFO 
ACTIVITIES 


TOTAL 
INFO 
ACTIVITIES 


NON- 
INFO 
' ACTIVITIES 


TOTAL 
LABOR 
INCOME 


, - r " 

ALL GOVERNMENTS 


40,699 


18,735 


59,434 


^ 30,073 


89,507 


Total General Government 


. 37,160 


15,958' 


53,118 


28,536 


"81,654 ; 


Total Federal Governinent' 


. 10,232 


•6,357 


16,589 


18,616 


35,205 


Civilian 
Military^ 


jf ouu 

4,432 


'\ (109 
. 3,348. 


8,^09 
7,780 


7, .554 
ll,t)62 


16,363 
18,842 


Total State and Local 


26,928 


9,601 


36,529 


9,920 


46,449 


Ed'jcation 

Ojher . ..; 


26 , 928 
0 


Q 

' 9,601 

i' 


9,601 


0 

9,920 , 


26,928 
19,521 


Total Enterprises 


3,539 


4. , 

2/7(7 


D i J 1 0 


1 537 


7,853 


Total Federal Enterprises 


3,539 


1,336 


' 4,875 


908 


5,783 


Postal Service 
Other 


3,539 
0 


0 

1,336 


3,539 
1,336 


0 

908° 


3,539 
2,244 


Total State l Local Enterprises 0 


1,441 


1,441 


629 


2,U0 


^The definitions of ^'primary" 


and "secondary" information activities of governments are given 



in Chapter 8. 



-131- 



Labor Income Summary 

The information waqe bill in 1967 amounted to $307.5 
billion — $145 billion f-or all primary information activities^ 
$16? billion for the secondary activities. About 58% of all 
labor income — or 38.7% of the 1967 GNP — was oarned in so'.vo 
inf ormat ionally related occupation. , " 

These figures are summarized In Table 7,15. 



and 



GROWTH RATES OP THE INFORMATION V\fORK FORCE 

The information work force expanded at a compound (annual) ^ 
rate of 3 . 83% .dur inq ..the 'per iod 1860-1980 , doubling every 18.7 
years on the average. During the same period, the total work 
force increased at 2.06% per' year; hence, information workers 
experienced a net annual average growth of i.79%. 

This astonishing growth rate was far from ir.onotonic, as Table 
7.16 and Figure 7.3 clearly show. The growth of the information 
work force (r") is compared to the growth of th,e whole work 
f orce . ( r ) , 



i 

r 


r ~ 


1 


n 












i '2 "/ 



where 



'1, 



~ the f^i-e of Uco information and the whole 
v;ork force at time 1 . 



'2* 



~ the hunne at time 2. 



= ti-nc? period betv/eea the mGar;urGments. 



In the most recent period^ the in f or mat ion . wor ker s expanded at 
almost the same rate as the overall work force (net rates of 
1.01% for 1960-1970, and 0.04% projected for 1970-1980). New 
entrants to the labor force simply could not be absorbed into 
information occupations, and had to move into the service sector, 
including a large contingency into the medical service sector. 

The decade immediately following World War II showed the 
fastest net growth rates of information occupations, posting 2.2% 
between 1940-1950 , and 3.2% betwpen 1950-1960. This confirir.s the 
trend "in both the public and the private sectors towards 
increased bureaucratization. Now information machines and 
management techniques were introduced around this time, and- the 
work frrce rapidly expanded to fill the need.. 

The Depression years, extend ing • into the n^id 19 30's,.saw a. 
slow down in the growth of information jobs.- While the total 
work force increased at" a snail's pace of Q.48% per year," infor- 
mation occupations grew only 0.64>--o. ri-f --.ii f f eronce of only 
0.16%.* Unfortunately, the cenr.U:- data d'j rVot aopoa: at moT^:: 



frequent intervals so we lose th^^ trena 



in 4 he l-ato 30 ' s . 



I," 

i 



c 



TABLE 7.15: LABOR INCOME SU^RY 



(S Hillions, 1967) 



Q 

J 


(1) 
FRIM/^RY 
TNFO 

ill 4 V 

'INDUSTRIE-; 


(2) 

SECONDARY 

INFO 
INDUSTRIES 


li+i 1 
TOTAL 
INFO 
INDUSTRIES 

III ' ' 


(31 
NON- 
INFO 
INDUSTRIES 


(1+2+3) 
■ TOTAL 
LABOR 
INCOME 


I. TOTAL LABOR INCOME 


145,266 


162,253 


307,519 


' , 224,187 • 


531,706 


Eitipioyee Compensation 
Private Sector 
Public Sector 

\ 

Proprietors' Income 

• 


136,079 
95,380 
40,699 


139,405 
• , 120,670 
18,735 


275,484 
2] 5,050 
59,434 


195,606 
165,533 
30,073 


471,090 
331,583 , 
89,507 


9,187 




^2 035 


28,581 


60,616 


n. INFORMATION WORKERS' .INCOME 


116,311 


162,253 


278,564 


0 


278,564 








Employe'e Compensation 
Private Sector * 
Public Sector 


109,374 
68,950 
40,424 


139,405 
120,670 


248,779 
189,620 
59,159 


0 

0 
0 


248,779 
189,620 
59,159' 


a 

Proprietors' Income 


• 6,937 


22,848 


29,785 


0 


29,785 


III '-W-INFORMATION WORKERS' INCOME 28,955 


0 

M 


28,955 

\ 


224,187 


253,142 


Er.ployee Compensation 
Private Sector 
Public Sector 


26,705 
26,430 
275 


0 
0 

0 


26,705\ 
26,430^^ 
275 


195,606 
165,533 
30,073 


222,311 
191,963 
30,348 


Prpprietors' Income^ 


2,250' 


0 


2,250 


28,581 


30,831 



I 

H 
U 
W 
I 



^Includes self -employed and unpaid family. 
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WET GROWTH RATES 
OF IWFChrvmTION OCCUPATIOPl^S 



(?5.Eiwvnvf: 



0= GROWTH RATE 3ASE 

OF THE TOTAL WORKFORCE 




TABI.F. 7.1( 



. (BY PKUCEN'TSl 



iNFOii:-'^\Tio:; 



TK !^ ~ V r. A H I :■: K TODS 
1860 - 1870 



}.y70 
IBBO 
18:J0 
1900 
3 93 0 
1920 
1530 
19'0 
19 SO 
19fi0 
; ^'70 



1330 
1 390 
1900 
1910 
19 2 0 
1930 
194 0 
19 50 
1960 
1970 
19E0 



2.26 
6. 53 
9-57 
2. 84 
4. 74 
3.06 
4.55 
0.64 
2.94 
4.80 
2. 69 
1-85 



TOTAL 



4.21 
3, 35 
2.72 
2.51 
3.16 
1.30 
1.21 



NF-T 



48. 
77 
60 
68 
81 



.95 
.13 



-1. 
3. 

0 , 33 



58 
75 
,34 
,'IG 
.17- 
.20 
.01 
.04 



1940 - I960 3.87 
39oO - 1980 2.27 



,18 
.74 



2.69 



FORTY- YSA?. rFHICO? 
I860 - 1950 
I860 - 1900 
1900 - 1910 
1940 - 1930 



3. as 

5.26 
3.24 
3.07 



2. 06 
3.20 
1.53 
1.46 



,v;th rate of inforr.iti.cn workers ninus 
j-al labor torco. 



J .7*3 
7!.0C 
' 1 .71 
1.61 



the crow*..h r-rite 



J. 'J 



\ 



Indus. t r i a i ■ 
expanded i::.'. 
terms at ":7« 
CO c r e spc ."■ 
services pv." 
discussed : :^ 
occupa t. i '\m 
net L ate::, -i : 
be twee n / 1 V 
■ growth i c^r. ;^ 
de f in i tj\ '^r • ; 
ir; the fia-:.^: 
f ormo. 1 1 1 V ' 
V arrirh*-^-:: , ;.; 

i: ji i 1. r o.k: , • 



v.ii y jro jsT><^i^3ted with the"' 
*. i'ln w'.u' ket: s conshsXently 
i jlu'f force, incro£rsi>aq in net 
i 111 one. This growt^^^ 

■ -n.- r 1 (DM sec tor " — in for mat ion 
:v]v:\\ ion firms — and will be 

at have the information / 
'.-I .! 1 wor k force, al though the 
in.' (between 1930,-^1940 , and 

7,16 show ejctremely rapid 
In part, the 'growth is a 
:^nd businesses dissolved 
j:\d urban i zat ion , jobs assumed < 
r • r.-'hn;:5:. , The son and 
•■ pi 3ce . Also , this 
: :: ■; c o r p o r a t i o n s . T he 
■■ . ,o o Leo 1 fir ms set up 



daughter 
pe r iod 

national 
rtablished the first 



ir-:cr*'ar^;'S 

'Z U O ] *' - 

onl V i : 



: ^ c a 1 ■-■ / 



i n Cor TT.at ion work force 

'"^O's ever again, I rather 
ion occ upat ions is likely 
retries are launched by 

sf^arch services, storage 
\ ICS of everything from cars 

1 1 t r an sir. iss ion ser v ice s , 
, anti so on. But as of this 
k:;-acies are glutt-^d v;ith 
-ai'o ly absorbed . The i:chool 
?'\ ;-.urr;i)les avay; "lifelong 
■/ ; r- n d t hi <? primary 
Tin a pee, law, and 

! :;^\ same rate as GNP. 
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CHAPTER EIGHT. 



THE PUBLIC IfURFAUCHACIFS. 



The market system. apprOu^;Nt^s the government, through the 
legislature/ This relat ioi^sh ip , though highly visible, is 
with the branch of qj.ernii^er 
importance. Tlie ter/ 



their relationship 
at ion i s f ar m'ofe <^ 
government wh i 'c h , 1 r- 
stronqly ascendant. 



which has been declining in 
T.tr ucture and the planning system have 
n rne public, bureaucracy. This associ- 
rer-:^; it is also with the branch of 
ubl^c tasks become more complex, is 



John Kenneth Galbr ai-th ^ 
^iL^!lgj'^-A!^_^. ^ Public Purpose 

Hoiiqhton-Nif f lih ,' Boston , 197 3 

Bureaus: specially- in the -supply r.f those services the value 
of wh:ch cannoi. oe exchanged to^ Monev-at a per-unit rate... 
As a consequcnc- o.^ tho above, bureaus cannot be managed by 
vioiit goals ' ' ".e oconc^ic calculus.* 

Ludv^' von Mises, ^u reaucr ac y 

Yai. 'diversity Press, New Haven, 19^*4 



Bureaus - . n o n - p i > r i c j . n i 2 a t i on s which are financed, at 
least i r. cart, by a p-^' ■ J c appropriation or a grant.... 

They ocec'ialize i:i pr-j i.iiq those goods and services that 

some oeoolo cr-^tet t'.: applied Ip. larger amounts than would 



) e s J p D .i I e d o y t n c 



a per-unit rate. 



w 1 1 1 i a iTi A . s k a n e n , Jr., 

bur e auc l* ac_y P ^_ - sentative Government 

:vTd' i'n c— A t n e r't on', Chicago, 1971 



An 

bur eaur-r 
and publ 
th- altf; 
cor r<.c\ni. . 
will r, o t: 
standard 
A b u I e a u 
continui 
diie^ io 
cC'Tinun 1 c 
i the 1 
It IS r 
predict ^ 



: t: 1 



i c 1 
i: •: 



i t e 5" 



. r; 
i '/ ^ - p. 



Li r •:■ a , 
, if 



: n 

1 : , ^" Li 
[}:^ ; • 

iZ til 
: r- p a 
: b y 
a n e 
>spon 
•a-jy • 



; r c- c> 
■ ■ *: i c 
.'h<j i r 
e ad 
I o s , 



f a t-c-h 



f 1 . : 

; i 



noes 
i y.-ii' i 
1: i c ' 
c t o ( 
, -t! 



poll 
w a y 



-wh i 1*^- 

r 'l' Q j 



Th:s 
d-rr s. 



•;■ c u ■ 



a tic socio t 

appea r ho t 
] structure 

trhroughout 
at a change 

oper at i nq 
n 5 i o n is b u 
ive--preser 
jcially att 

A good arm 
T . f leld 

d o w h 1 c h b a 
the dec is 
Karl M a r x 



y is the 

h in the private 
insures that 
the chain of 
in the head 
rules and 
ilt on purpose ; 
ving a sense of 
end ant to the 
V fights and 
*of batcle. It 
ttles to fight; 
ion in a 
' s de i. ight wi.th 



L- 1 c a I- 



i i 1 



'■■.•••■''Bureaucracy it: a circlv n.o o:v- can leriV*-.'. Its hi/?rarch'Y 11^ 
^" llA£L2.^^.1"^y inf ormal: iop . The t:op ^^ntrur.cs the /lower 
circles with ar insiqhr. int<^ dotriils, while the lower circle- 
entrusts the top with ar. in::.i':;ht JntrD what ir, uni/vorsal, and 
thus they m^itually (iecviv*-- r-ri.-^h o*-h^^^r . , . . " (in Boll, crp, 
cit . , pp'. 82-8 J ) ' • / 

/' 

A 6 r 3 Li c r a c. y 1 1: n t- i a 1 1 y :; r. i r. f o r iii a t i o n r o'cl u c : n cj , 

d i s t r i b u L i nq , and c o n i: in ] r, q o t; i i . - ::. . B u r a u c r a c i 6 s plan, 
coord i n^^r-: , con^-nand , ovaluai'/, -^r-.d* coirir..;n icato , Thoy process 
infer re i,:,-, , They itli r. vo-y , rja t hti' r i n.t e 1 1 i qence , wr i t ^? repor ts . 

:'. r. h L c h .a p t r , w o i n. v>; s t i a a f ^- t h o d 1 .ti ^ n s i ^3 n s of t. h e p u 1 i c 
hurt u'^.i V . In Chapter 9, the o:hor half of thA "planninq. 
sector'' — the private hureauci: acy--will b*:- i-nvos t/ igated in more 
detail, and the con£:ol idated accounts of the wh/-)le secondary 
information sector will be prer.en ted . The Fedc/ral Governinent i r-: 
conceptualized as an enor rrou? and" el ar,o r a t ely ^ryanized multi- 
product firm, producing both i n f or :r*at ion and non in for mat ion 
outputs.'" The informational inputs '-and outputs of the firm are 
measured in detail for 1967, ana " a time series (1958 to 1970). 'is 
built. State and local government bureaucracies will not be 
discussed here, althougi) they exceed the -Federal Government in 
terms of total budget. The reason i\s pragmatic: the Federal 

budget is consolidated, systematic, and relati ely 

straightforward to analyze, whereair- the State and local budgets 
are hopelessly un i que , 

THE FEDERAL INFORMATION INDUSTKi 

The Federal information incu;:n:y can be concept Uc; 1 1 y 
described as a multinroduct firm, with a definable sfrean; of 



inputs and oi:tpjts, opetaring in a 
determines the supply, derrand , an: 



:;'ar ket env i ronment that 
price of its se r v i ce s . 



The "mar ketpl ?^ce" m which the firm operates is drawn in 
F i g u r 3.1. A d e a ri d for a ■/ a r i e t y r> f services is t r a n ? m. 1 1 1 e d to 
the firm througr"; constituent or si:)eciai intere.t preferences. 
These demands are revealed directly (tnrough the vote) or 
indirectly, through a variety of private lobbying activities. In 
addition, a demapid for bureaucratic euijout is* generated 
internally by t h e b u l a u c r a c i s t h e m. se Ives, for r e a s o n s t hi a t ma y 
be only loosely coupled with e>: tr r n a I i y' felt demand. 

In 1974, the .Federal ;:ov-rnment spent $111 million 
advertising itself, placing it somewhere between th':: amou::ts 
spent by Colgate-Palmol iv^' Company ?ind R.J. Reynoldc, Th i r is in 
addition t ^ the $ 2 6 0 mill: o n wr. r t h ' - f : r e e advert: s i n q e f f -^t e a s 
a public s 0 r i c . -Trie g r n :r. ^ ■ r: r r- c w s quit ^• v; ell c h :i t: it is 
selling its o l: t r- u t. , e \- e n r^. o : h. n a - x 2 i c : i t m- i" k r- 1 t r a n p. a c t i o n • 
occurs other t h a n r:. ■:- a a a t <. r / \- a >: t : ~ n . 



These rea] ^^r p- r - ■ ■ : v^-;: :; -en .; : " t r a ;^ 1 n t ^^d i-^t^^ budv;.- ; 



formulated y t ; 
Once a cons-'nau: 



FIGURE THE mU INFOF CTjMiilg 

i;;pOT' STHF.M 



CONSEJISUS B'i 
CCS3RESS WD 
OSLIGATIOS OF . 
FUNDS FOR PURCHASES 
FRO« THE PRIVATE 
SECTOR 



FORMULATION OF TiiE 
FEDERAL BU'DGET 3Y 
THE PRESIDENT 



FOR SERVICES 
(VOTER OR SPECIAL 
INTEREST PREFERENCES 
EXPRESSED DIRECTLY 
AND INDIRECTLY) 



COMPARISON 0? '^r'FECTS 
WITH GOALS Ct VOTERS, 
SPECIAL INTERESTS AND 
INTERNAL OBJECTIVES 
0? THE BUREAUCRACIES 



INFQR.'-lATIQ!i GOODS _i SERVICE S 

" Infornation goods , 

Durable: e.g., computers 
Non-durable: e.9., paper 

' Infornation services 
e.g., RiD 

Labor services of 
information workers 
e.g., managers/ secretaries 



m-iHFOpmTiON nooDS & services 

Non-information goods, 
Durable: 'e.g., trucks 
Non-durable: e.g.; uniforias 

Non-information services 
e.g., aircraft maintenance 

Labo^ services of 
non-infornation workers 
e.g., guards 



EFFECT OF GOVERNf'iUT 
'pROCmS AND SERVICES 



THE "FiRy;^ 



HULTI-AGENCy OUTPUTS 



> 

iJ 

'0 u 
0 0 

•H 0 

u 

acj c 

1/1 H 0 

^ 0 (U 
0 N, 

(14 03 

t;i u * 
:j c • 



0 
w c 

(J 0 »* 

u.o 

H Q 0 

< 



PRIMARY INFORMATION OUTPUTS 

SIC 27 Printing i publishing 

SIC 481,2 Tel i Tel comnications 

SIC 7391 Research i Development 

SIC 82 Education 



c^vrnmY INFORMATION OUTPUTS 



Policy planning 

Market information specialists 
General administrationj 



SPECIAL GOVERNMENT INFORMATION OUTPUTS 

Regulation of industry 
Intelligence infcrrlatlon 



>;nN-INFORMATIOM OUT?UTS 




o u t pu.t 3 t. h a t: thi^ fir iv- w 1 1 
the pujcha53i*s of inputs ■:■ 
sector must await ih-'j doc 
determine the level on 
Federal firm r e mr' v •-? t h •-• 
hence know the r:■^^.':] •* 
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produces which are unique to itself, and have €.'ither w^-ak 

analogs in tho .private sector or none at all. For example, the 
domestic and foreign intelligence cominunities generate a 
tremendous voi'une of information for internal consumption. 
Unless one counts industrial espionage as a secondary activity ot 
th*=> orivat'^ S'^ctor , this t:ype of information- is strictly a 
gov^-rnrppnt fr.nction. Lastly, the- Federal government produces o 
number "of strictly nun in format ional outputs. The ■ con st r ur t ion ot 
the Tenn.esse-- Valit-'/ Authority dam system is a prime examolo, the 
U.S. Navy ci-icrior fleet /is another. Income transfer and 
red istr ibut-.i^^ri programs/dre a third. These outputs -are 
noninfoimat ior'i\i public/goods for the most part, or nonintot- 
mational nriv-^t-? servic/os in others. Note that the i n f or mal i otui i 
costs of a'::r!:iin3tering /these programs are embedded in the 
secondar V ir.rc.u inat ion r.ector of our accounts 
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■'ii;A, ;-,!rj--GuL-jt/. ,V:.t,;-i:L-s for 1'<SS, liHl, lOG], BU, 156i, 1970 , and estimates based on Appendix A. 

ro/j^Tjl Furdd f^:^ i;es;.;drcn, l;o;viio ::-ont jo! Otjier Scicntilic Actividos, e.g., Vol. X/II, Table'C-97. 
'Seloctivj CcrvicoiCcr.T.-.uiijp, Occiipati-r is of Federal ^[iite - Collar Wori^.ors, October 1967, 
■s1;A. Natirnal Inccxo nnd Prodi^ct Accoiir.: :,, T.ibls 3.10, "GovernMnt Expenditures by Type of Function". 
"MB, S.:j:')t of thl; United States, FY 60-72, and Appendix . 
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-.soivces was $50.5 billion, b-f which only $11.8 billion was in 

'-rm'of direct purchase of goods and services from the pr4^mary 
'n -r.rmation sector. - These purchases are outlined in detail in \ 
•^S;erS?x 3 (Vo5 2) and Aopendix- 4 (Vol. 8), The Federal infc^p^a^ion 
V^?ustry purchased $13.1 billion in R&D from the private sector, \ 
mostly -in dovclopmunt of new weapons and space systems for the ..^ 
Depar*;ment of Def-smso and NASA. \ 

The next item in Table 8.1 is "employee compensation to ^ 
information workers," accounting for $16.6 billion irf 1967. This 
estimate was derived from Civil Service Commission data on the 
occupational and compensation' structure of .Federal employees as 
ceported in detail in Chapter 7. -Only those workers who Penform 
purely informational tasks are included in this figure. Military 
workers whopper formed essentially administrative^, planning, 
communications, or clerical duties were also incxuded. 

' iThe next item shows Federal transfers to State and local 
governments f or edUcat ional , training, or related purposes. 
These are considered as a purchase of Educational services from 
an outside vendor, another government. 

A portion of the debt service charges' are also included as . 
informational inputs. Debt service is mostly associated :witu 
deficit spending foe income transfer, military purchases foreign . 
aid and a variety of dcmcstic programs. However, a portion of 
the'program budget pays for the informational activities ^ 
associated with planning, coordination, and management. We 
estimated these informational costs associated with--g'^neral , 
adm nfstration and allocated a portion (31%) of the debt service 
to information. The .nclusiqn of debt service does^not enter^the 
•GNP estimates in Chapter' 9. It is included here only as a rough 
estimate of the Federal budget portion used fpr information. In- 
the GNP accoua-ts', only the employee compensation of Federal 
workers is -accounted . 

In 1967, approximately 31% of the total Federal budget was - 
used for informational inputs-goods ana services purchased from 
?he primary sector, R&D services purchased . fron; non in-f ormat ion 
firml, educational services purchased from othec governments, and 
so" on . ■ 

-The timp sr-rips in Table 8.1 shows that the informational 
costs have been slowly ir^creasing as a percentage °f ^he total^ 
Federal budget. Th. fair'y rapid increase between • 1958 ^2%) and 
1966 (34-M, when the informational activities increased by 50%, 
was tpmporarily halted as the Viet Nam 'Var heated up. It will 
Ukel' r.'suTi- its upward march through the 19^0's, as the Federal 
Sovernnient intensifi-s its dependence on information resources. 

Outputs of the Federal Information. Industry 

Th.e outputs of tho Federal' information industry have been 
orqanized into or Imar -.• , secondary, and special government 
functions, shown in Taole 8.2-. • A detailed breakdown is available 
in- Appendix 8 (Vol. 8), shewing where each office, age ^y, or 
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progrom wai?.. ass i^gned and providing a functional description of ^ 
each primary output. 

The 1'' primary information industries listed in. Table 8.2 
accour(ted for $34.6 billion in output. The ^wo largest 
industries, R&D and education, were mostly purchased directly 
f?om euL; the orivate sector or other governments. The other 
primary outputs were produced in-house, usiry government 
information workers and resources. 

The secondary activities include those functions ' which are- 
' .SDecifically concrrred with . policy planning and top management 
(e q.. Office of the Secretary), or as a general management 
Junction not tied to a particular primary oux:put. This category 
also includes a small residual category of unallocable 
information resourcns. . 

Thp special government functions., such as regulation of 
■industry, intelligence information, and economic information • 
services ■ accounted for $9 billion in 1967. As apercentage of 
the total Federal information outputs, these special runctions 
hav" actually declined, fr^om around 24% in 1958 to about 16% in 
1970 How-ver, in absolute terms, th.,-y have grown very rapidly- 
economic planning and information gather ing activities have _ 
Increased eightfold in current dollars, regulation of industries 
has increased tenfold, diplomatic information gathering ^as 
multiplied sevenfold, and information services provided aia.t_i| to 
the private economy (such as FAA ,ai rpor t control) has increased 
elevenfold . ,' 

c'Dper Work 

The pi-jlic bureaucracy is a planning and coordinating 
resource. Part of the Federal government's bureaucracy 
necessarily communicates with "outside" entities--private _f i rms 
and State and local governments. The bureaucracies talk to 
each othei in managing the economy. And that_ volume of 
bureaucratic chatter has grown to stupendous Heights in the past 
50 years. 

The National Commission on Federal Paper Work repprfs that 
"Federal agencies are today churning out forms, reports, artd 
asso!ted piper work at the rate of over 10 billion sheets ^er 
vea? That's 4-1/2 million cubic feet of paper. All of tfhis 
paper costs the American economy $40 bijion per year."l Senator 
C??nston estimated that there are 12,Oef'o laws requiring reports 
fron. the public resulting in 10,000 different forms; and that 
there are 10,000 government attorneys who draft, revise, ana 
enforce government regulations. This does not include the 
pjivateattorneys who wor k_on f i 11 ing out forms, complying_wth 
Federal regulations and othiTw^e^coordinnting with the pubxic 
bureaucrats. 
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Anecdotes are not research, but they can be fun. The 
Aircraft Owners and Pilots Association comt>lained that the 1974 
Codfe of Federal Regulations was 45,000 pages long and filled 
7-1/2 feet of shelf space. The 1975 edition, to no one's relief, 
was 60,000 pages long and filled 10 feet of^ shelves. Current 
Federal laws require that X-rays used to irtspect the welded seams 
of nuclear power plants be kept for 40 years. But the X-ray film 
deteriorates in about seven years and b^.comes unreadable. And 
the State of Maryland refused to accept ^ $60,000 grant from HEW 
for a consumer education program because the cost of completing 
the necessary forms would chew up about $45,000. 

Some anecdotes are moj^e serious. It takes 21 separate 
documents to get one Indi.an into a nursing home. It recently 
took 800 pounds of paper ;to inform a tribal official of one new 
law. An oil company sperit $17 million and used 475 full-time 
workers to file government report . other than taxes. From recent 
testimony following the /oil embargo'. ,jr. seems that the government^ 
still knows very little/ about the c, ions of oil firms. The 
Department of Agriculture has 989 ,000, * Ic. feet of records. 
Last year, U?D'v increased its paper i3; c. by 64 ,000 cubic feet — 
or 36 ,500 fil* awers. The depar tme:i' ids $150 million a 

year just printi...q forms. ; 

The Chairman « . he Board of El! ^iiV/ c/ d Company 
complained, 2 ' • 

"...we spend ir:»re :"i:n-hours filling out ^ovetnment forms or 
reports than w-i' dt» on research Lor \ cane r. and heart disease 
^ combined." \ 

\ 

The index of informatior. submitted by Lilly to the EPA on one 
product was 1L3 pages long. Each entry in the 153 pages refers 
to a document from 3 to 3 ,000 pages in s^ize. 



The Paper Work Commission estimates that about $15 billion is 
-pent by the Federal Government in processing paper work. S.Tall 
busin>^ssos spend about $18 b;.ilion completing required forms; hhe 
printing bills for federal forms is aboMt \$1 billion per year; 
another $1 bilLon is spent on directives \accompanyina the forms; 
and anothf c $1.7 billicn is spent to 'file 'i^nd store forms. .Th<:se 
figur'^.s do r-ot even include the. paper-work', costs of large 
corporations and State and local governmen^L- 

Incidentally * s:he Paper WorK. Commission, employs 140 
. information*' worker r , The House hearings on'> the Federal paper 
work, bi rden produced a 7-volume 2,285 pace treatise. 

We draw no conclusions, since we have dope no analysis. This 
is simply a description of how .large the Federal bureaucracy has 
become, and .it ro.iscs the question "^f how effective these 
resources are in plannir.j, coordinating, o7i6 '^managing the 
economy. Is hhirj staggering inf ccmational -^iach.{ne a drag on the 
economy? Do we neerT such a large bureaucr r^cy'^ t ^eal with the 
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private sf^ctor? Are the bureaucracies source of mischief ^ or a 
necessary check and balance on the priv -.e bureaucracies? These 
kinds of questions are not easily answ..able, but should be asked 
again and again as both corporate and. o:.v^rnmental abuseti are 
exposed, and as we begin to form images of governante in an 
informatiop. economy. 
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"R. D. Woo:: , " 
July 9, 1976. ' 



Wai/-.K.if.'M FV.sr. Jul', 



O / 

ERLC 



JL 'V 




-148- 



CHAPTER NINE 
• .' THE SECONDARY INFORMATION SECTOR 

' e 

To perfect, and guide the organization in which the 
specialist serves als^ requires specialists. Even- 
tually not an individual but a complex of scientists, 
engineers and .techn ic ian s ; of sales ^ adyer t i sing/ and 

.marketing men; public relations experts, lobbyists, 

lawyers and men With specialized knowledge of Wash- 
' ington' bureaucL acy and its manipula t ijon^ ; and of 

..coordinators, rranager * and executives becomes the 
guiding intelligence of the business firjn. This is 
the technostr ucture . Not any single individual but 
the technostr ucture becomes the commanding power. 

-John, Kenneth Galbraith, 
Economics & the Public Purpose 
Houghton-Mifflin, Boston,. 1973 

Not all information services produced, in the economy are sold 
in primary information markets. In fact, a majority of 
information services are produced by noninformation firms and 
consumed internally. In this chapter, we define and measure the 
priva te bureaucracies —that portion of every noninformation firm 
which IS engaged in planning, coordinating, managing, and 
communicating. In Chapter 8 we saw the other parL of the 
sec< ndary information sep.tot-— the public bureaucracy. Here also 
we bring the two pieces together and measure their share of GNP. 

Information Quasi-Industr ies ; Definition 

Every noninformation firm produces, and consumes a variety of 
informational services internally as part of its operation. 
Every large firm needs a planning capability, financial control 
and analysis, a communications network, computer processing, 
typing, filing, duplication services, and so on. The private 
bureaucracies consume a tremendous amount of both capital and 
human resources in producing these overhead information services. 
Their inputs are computers, facsimile machines, laboratory 
•equipment, office buildings, office machines, telephones, and 
trash baskets. They hire managers, research scientists, 
orogrammers, accountants, typists, and librarians. These 
resources are organizec' into production ur^its that play a purely 
informational role. ^arge cor ^or;.tions are likely to create a 
"planning group," "R&D gr>up/' "electronic data-processing .• 
group," "advertising group." etc. Each unit has a well defined 
technology—with r ecOv-jnizaMe inputs and outputs and can be 
conceptualized as a "quasi-firm" embedded within a noninformation 
enterprise. Its information producing, processing, and 
distributing, activities are ancillary _to or in suE£0£t of the 
main productive activity. For ^example , if an automobile 
manufacture! installs a data-processing facility in house, hires 
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programmers and analys'zs, leases peripheral equipment, and 
extends the facility through a pciyate data network, then this 
wouia be a clear case that a "quas'i-EDP firm" has been created 
within the fir^n. These quasi-firms have direct analog?^ in the 
pcimaLY information sector.. In many respects, the econo.aics of 
the quasi-firm are indistinguishable from those of an established 
independent data-processing vendor selling its services to the 
auto manufacturer. 

An industry s normally defined in terms of homogeneous 
inputs and outputs. When quasi-firms are aggregated 
horizontally, they are termed informational quasi-industr ies . 
For example , the automobile industry is conceptu =jlly bound by 
common inputs (steel , metal-v/or king equipment , assembly plants , 
automobile parts, assembly workers, trucking facilities, and 
managerial activities) and outputs (cars, trucks). The input 
side is an exact statement of the firm's technology in the short 
run. It describes riot only the capital/labor ratio, but 
disaggregates the various types of capital and the various types 
of labor exactly. By the same logic, the "quasi-industr ies" are 
also identifiable by common technologies (inputs) and products 
(outputs) . ' 

Table 9.1 contains a partial list of primary information 
industries which are replicated within most noninformat ion firms. 
Each activity in Table 9.1 corresponds exactly to an identifiable 
SIC-based establishment, even though the ac*:ivity is contained 
completely within a noninformation establishment. 

It is a matter oL internal organizational habit and : 
managerial discretion whether firms choose to build in-house 
facilities or purchase the same services from outside vendor s . 
For example, a small hotel (a noninformation industry) may decide 
to purchase all of its accounting services from an outside 
accounting firm (a primary information industry) rather than 
develop in-house facilities. The effect of the decision is to 
raise the output of the primary information sector by the amount 
of the purchase. Hence, the value-added share of the primary 
sector ( i .e . , wages, profits, and taxes) increases , and we 
measure it in the National Income Accounts. But if the hotel 
builds its own accounting quasi-firm, no interindustry 
transaction is rec9rded other than the purchase o.f the goods 
necessary to conduct the activity. Now, it is clear that the 
outputs of the primary and secondary accounting firms are 
identical, namely accounting services. And it is also clear that 
the i nputs are identical , namely accountants , clerks, fil ing 
cabinets, compu*.er time, telecommunications, 'etc. But whereas 
the primaiy firm has a known output price (sum of intermediate 
inputs and value added)" the quasi-firm's output is "buried" as 
part of the price of its joint noninformational good or service. 
A fraction of the price of a hotel room pays for the accounting 
information service necessary to deliver. the lodging. This 
"price" becones the embodied, information which the consumer 
purchases jointly with another good. 
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J. rf,rT>T,ir '^frT ^^m7m OWmS within N01^INF0 MI0OOT[^Ri3ES 



QUASI-IKDUSTRY 



Advertising 



Letter typing service 
Duplicating service 
Printing service 

Oirect mail service 



Research & Development 

Press clipping service 
Business management 



Accounting & booWieeping 
services 



Legal services 



EQUIVALENT TO 
10* SIC i. 



Electronic data processing ^301 7392 
services 



7302 



7301 
7301 
2605" 

7301 



7301 

7301 
7301 



731 



7339 
7339 
2752 

7331 



7391 

7399 
7392 



7303 8931 



7303 8111 



Patent s copyright holding 7102 



INPUTS 



OUTPUTS 



Computer har(3vare, peripherals 
programming, consulting 

Services o£ writers, artists, 
account mgrs, office & other 
facilities; photocomposing and 
art equip; video i film equip 

Secretaries, typewriters, composers, Letters, business communications 
stationary, desks, office space 



EDP services, e.g.,. accounting, 
• payroll, inventory, MIS 

Placing time in media, producing 
a.lvertisements, designing 
advertisement caMpaigns 



Library lervlces 



7704 * 8231 



Xerox machines, operators, paper 



Printing presses, foldiniy and 
binding equip., platemaking 
equip, pressmen, operatives 

Addressographs, computer files, 
labeling t stamping machines, 
papec & envelopes, operators, 
facilities 

Laboratories, EDP, scientists, 
technicians, supp^ort staff, 
facilities 

Newspapers, clerks, facilities 

Services of managers, telecommuni- 
cations, EDP, facilities, support 
staff, consulting economists, 
technicians, scientists, 
marketing 

Services of accountants, bookkeep- 
ers, supporting clerical staff, 
accounting machinery, EDP, 
telecommunication facilities 

Attorneys, facilities, telecom- 
munication, EDP, supporting 
clerical staff i facilities 

Knowledge products ^ e.g., 
books, record?/ inventions 

Books, filing cabinets, 
shelves, librarians 



Copi^^s 



Firm's stationary,. forms, 
brochures etc. not contracted 
f;om outside vendors 

^dressing service, mailing 

service, mailinq list manage^**., 
' etc. 



R(D knowledge, invention, patents, 
processes J evaluations 

Newsletter * customized info svc 
Planning 



Accounting information, billing, 
etc. 



Counsel, litigation, letters, 
briefs, etc. 



Royalty income 

/■ 

Infonaation storage and retrieval 
services r research services 



I 

H 

in 



Some information quasi-firms are extremely wfill defined as 
cost centers witbrn the enterprise. A prof it-niaxim.izing 
enterprise with adequate internal cost allocation and control 
mechanisms knows the output price of its quasi*-f irms It knows, 
for example, the price it is paying for its in-house data- 
processing facilities, and has a good idea of the compet itive 
price offered by the counterpart EDP firm in the primary 
information sector. Ignoring for a moment the organizational or 
scale effects of maintaining close in-house informational 
control, the enterprise must constantly evaluate whether to 
discontinue the in-house "firm" and buy from the outside, or 
whether to do the opposite. The "make or buy" decision can be 
v;ell specified and solved, for it is nothing more than a project 
evaluation. The enterprise is paying an 'opportunity cost on the 
resources committed to the quasi-firm, and only continues 
supporting the quasi-firm if its imputed ra^te of return is higher 
than would be experienced with alternate forms of investment. At 
the very least, the quasi-firm must be competitive with the 
primary sector substitute. Stated in this manner, in-hause 
quasi-firms must earn zero profit (or better) if they arc allowed 
to exist by rational management. This is true because the 
pr .mary sector substitute is returning zero profit to its owners 
as part of the price it charges for its services. The quasi- 
firm, if it is at least as efficient as the primary firm, must 
purchase the same amount of inputs (e .g ., capital goods, current 
goods, services, wages) as the primary firm. The difference 
between the primary firm's output price and the secondary firm's 
cost should equal the profits of the primary firm. 

1 ' 
Arrow and others have argued that firms integrate 

vertically, partly to economize on the information flows 
necessary to coordinate complex productive activities. Managers 
have learned that "hands-on" access to both upstream and 
downstream information is a prerequisite for effective control., 
and that the communication gaps, time delays and uncertainties 
are often intolerable. The small^rhotel discussed previously may 
find that it cannot tolerate the lag or delay in dealing with an 
outside firm, and instead decide to produce accounting service 
internally where manage'^ent can exercise faster and better 
control. This phenomenon iswell known in the advertising 
industry, with firms discovering that it is cheaper to build an 
in-house agency rather than purchase services from an outside 
vendor. There are now two qu ite d is tinct yet similar advertising 
indus tr ies--a primary and secondary. The^same phenomenon is 
occurring in electronic data processing (EDP) , where both time- 
sharing firms and extensive private data processing and 
telecomnun ic at ions networks exist. 

It is precisely this phenomenon that is expanding the size of 
the secondary information sector. The informational requirements 
of ncninformation firms are increasing, partly because better 
infoL-nation leads to more efficient and productive use of 
resources, and partly because- bureaucracies tend to develop a 
life and momentum of their own. And as those bureaucracies are 
born, they in turn gene rate the^ir own requirements for 
information both from within and without the firm. 
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One of the more illustrative cases of a qua^si-industry is ^.o 
imagine that there exists in the primary information sector 
'something called a "Reservations industry," The hypothetical 
industry sells its services exclusively to other industr ies: 
airlines, trains, hotels, box offices, and automobile rentals. 
It maintains a n.'.tiqnal high-speed data network, distributed . 
computer facilities,' and an extensive system of hard copy, 
facsimile, and CRT terminals which it leases to its customers. 
The reservations industry also maintains a large staff of systems 
analysts, programmers, and salesmen. The service is so good that 
no firm builds it own reservations system-'-all such services are 
purchased from the reservations industry. As new firms join the 
reservations system, they are linked into a national networ k with 
notliing more than a change in software and distribution of some 
neW terminal equipment. Each new customer henc^ gains the scale 
economies implied by a natural monopoly. 

There is 'no such industry in the primary sector. It is at 
present entirely a creature of the secondary information sector. 
But its existence as a hidden quasi-industr y makes it no less 
interesting/ from an analytic viewpoint. And its omission from 
the information accounts would be unfortunate, for it represents 
both a significant investment of economic resources and. an 
innovative way for far-flung transnational industries to conduct 
their business. A. casual glance at magazine advertisements will 
reveal that auto rental firms don't sell transportation, hotels 
don't sell roOm service, and airlines don't sell safety 
performance. 'Rather, they emphasize timely and efficient 
reservations, executed through a global information netw?rk. 

Inf or mat ion Quasi-Industries: 'Measurement 

Th§ strategy adopted measuring the secondary information 
sector is to tear firms apart in an accounting sense into an 
information activity and a noninformat iori activity. The 
informational side of the firm sells its services on a fictitious 
account to the non inf or mat ion side . 

The noninf ormation part of every firm has well-defined 
inputs. For example, a steel firm buys iron ore, trucks, cranes, 
smelters, rollers, factories, and warehouses. And* it hires 
furnacemen, smeltermen, pourers, cranemen, derrickmen, and 
drivers. The noninformation side of the firm does not purchase 
any resources for producing informational services. Similarly, 
the information side of the firm only purchases information- 
producing resources, such as computers, office buildings and 
telephone service. The information side of the firm has no use 
for' matter and energy unless it is directly necessary in 
producing information serv ices. 

The quasi-industries listed in Table 9.1 are not easily 
separable into accounting units beC'3i'se few firms keep such 
records and because quasi^firms share common facilities. For ^, 
example, it would be quite difficult to break down the allocation 
of the Sears office building into itn constituent information 
quasi-firms, even though all the space is used in the provision. 
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of informatibn services. Certain imputations can be made, since 

■ the technologies of the primary sector counterparts are welli 
(known. If a secondary information industry hires a printer,; 
I lawyer , or programmer, wages can be clearly allocated to the 

"printing firm," the "law firm," and the "data-processing firm . " 
However, this exercifee is not necessary to measure the secondary 
sector's share of GNP if we can make ohe "simplifying assumption: 
The information quasi-industr ies as a group can be said/ to 
exactly consume all_ the information resources purchasea by the 
firm, i.e., (i) the-wage service^, (employee compensation) of all 
information workers, as defined ' in. Chapter 7 and measujced in 
Table 7.10; (ii) the capital services of information m^kchines 
such as computers, copiers and printing presses, meastjred as 
capital consumption allowances or depreciation, and Wii) ^ o 
specifiable portion of the intermediate inputs of the/ enterprise , 
such as, telephone service, of f ice ispace , paper, ahd;'any 
information: goods or services that are not produced By the quasi- 
industry but instead are purchased from the primary information 
sector. j 

How the enterprise distributes these resources 4mong its 
various information quasi-firms is a matter of its/own discreticii 
for which we have very little information. But we/can 

■ unambiguously state that all the information inputfs of a-» 
noninformat ion firm are consumed entirely by the duasi-firms. 
Armed with this Simplifying assumption, we can no*^ measure, the . 
value-added portion of the secondary information /seci. or , 

' .- ■ / 

In lib - next section the share of GNP originating in the 
secondary information sector is measured. Note/that this share 
is conceptually and empirically distinct from t^e primary 
information sector. „ - j 

Gross Product of the Secondary Information SeC'tor ^ 

The first two inputs discussed ^bove are components of value 
added, and directly enter the estimates of gfoss product in the 
secondary information sector. Intermediate .purchases of goods 
and services do not enter the value-added ac^count? they will be 
discussed separately in Chapter 10 when we estimate output prices 
for the quasi-industr ies ' services. / 

* / .■ - 

The returns to information D.abor and capital factors of 
production comprise the following items: j ' * 

(i) Employee compensation^ of info^innat ion workers; 

(ii) Labor income of- proprietors and unpaid family 
workers performing infor matipnal tasks; and 

(iii) Capital consumption allowandes taken on infor- 
mation mach ines . ' 
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By assumption, all indirect business taxes, profits, rental 
income, and the like, are allocated .to the noninfcr mat ion side of 
the firm. For example,, all the profits earned by a steel firm 
accrue to the noninf ormat ion. sector, even though a portion of zhe 
value of steel originated in the provision of information 
•services. 

Two other methods were considered and rejected- A more 
inclusive method is to allocate a portion of profit-type income 
and taxes to the secondary - information sector. In the 
Schumpeter ian tradition, one might allocate those profits which 
are deemed supernormal — higher than the competitive rate of 
return on capital — on the assumption that they were earned on 
informational advantages gained by the firm's research and 
development, marketing, planning, or control activities. This, 
method assumes that manufacturing technologies diffuse fairly 
rapidly in competitive settings. When a manufac tur ing . process is 
protected by patent, or where entry into an industry is barred 
for. some institutional reason, a technical advantage can generate 
monopoly profits for the firm. But more often, it is the 
informational advantages such as adver tis j.ng , vertical 
integration, concentration, and better, .internal organization 
which contribute to profit levels higher than normal, net of 
technical differences between firms. Schumpeter 's views of - 
oligopoly are that a firm's supernormal profits are associated 
with temporary advantages accruing from innovat iveness and 
superior technology. Firms that cannot maintain an informations- 
rich environment are soon eclipsed by more aggressive entrants in 
a cyclical "creative destruction." The old oligopolist soon 
stops earning supernormal profits, and instead receives only the 
competitive returns. In Schumpeter.' s. view, the secondary sector 
should include all supernormal profits, as rewards to knowledge- 

We have adopted the most restrictive definition of value 
added in measuring the secondary information sector . No 
corporate profits of the noninf ormatioa industries enter our 
secondary sector accounts. This was done for two reasons : (i) 
the entire study tends to err or the side of caution, and (ii) it 
is very difficult to separate normal profits from excess profits. 
[One study that is suggested' by this discussion is to estimate a 
firm's profits as a function of the secondary info.rmation 
activities. Within a homogeneous industry, variance between 
firms' profit margin^ might be explained by differences in their 
internal planning bureaucracies.] 

Table 9.2 shows a summary of the gross product originating in 
the soconOary information sector. The public and private 
bureaucrarjiec' are measured together to produce -a consol idated 
accoL'nt c;f the secondary sector. The table is directly 
comparable to Table 4.10 on the primary sector .gross product. 

In 1967, approximately 21% of GNP originated in the secondary 
information sector — 18.8% in the private bureaucracies and 2.4% 
in thet public bureaucracies. Of the $168.1 billion in value 
■. added, some 83% ($139.4 billion) originated in compensation to 
'information wor)<ers and 3.5% ($5.8 billion) represented 
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Table 9.2 -Gross Product by Industry Total arid by Components, in the Secondary Information Sector 1967 

(Millions of dollars) _ 

1 



Alt industries, total (GN^) 



Other' 
Prjhrate aeclor 



Employee compensation 

Profits and proprietors' income^ 
Capital consumption allowances 
ntK^rb 



Employee compensation 

Profits and proprietors' income . 
"Capital consumption allowances 
Other 



Afticuittue, forestry, and fisheries 



Employee compensation 

Profits and proprieto'rs' income . 
Capital consumption allowances 
Other 



Mining 



Employee compensation 

Profits and proprietors' income . 
Capital consumption allowances 
Other 



Contracl construction 



Employee compensation 
Profits and proprietors' income . 
Capital consumption allowances 
Other 



Manufacturing 



Employee compensation 

Profits and proprietors' income . 
Capital consumption allowances 
Other 



Nondurable goods . 



Employee compensation 

Profits and proprietors' income 
Capital consumption allowances 
Other 



Durable goods 



Employee compensation : 

Profits and proprietors' income . 
Capital consumption allowances 
Other 



Tnnsportatipn 

Employee compensation 

Profits and pr'opneiors' income . 
Capital consuniption allowances 
Other 



Total 
valued 
added 



Secondary 
information 
aluc added 



795,338 

467^40 
160^08 
68395 
07^40 

*^708.8 

3&-2.2 
160.5 
68.9 
97.9 

26,733 

3,706 
12.790 
5,670 
4,567 

13,886 

5,188 
4,188 
3,265 
1,134 

. 36,102 

26,600 
6,360 
1,961 
1,181 

223,729 

152,265 
36.316 
17,354 
17,794 

90,595 

55,793 
15,046 
7,396 
12,360 

133,134 
96,472 

9,95 
5,434 

32,040 

21.809 
2,21 
. 4.745 
3,272 



168.073 

139.405 
22.848 
5.820 
0 

149,338 

120.670 
22,848 
5.820 
0 

467 

256 
' 189 
22 
0 

1,512 

1.117 
136 
259 
0 

13.243 

9.702 
1.819 
1.722 
0 

7,880 

54.668 
1,171 
2,051 
0. 

21,044 

19,504 
374 
1,166 

0 

36,836 

35,154 

797 
885 
0 

.8,115 

■7U72 
522 
321 
0 



nfortnation 
percent of 
total 



21.1 

29.8 
14.2 
8.4 • 

0 

21.1 

31.6 
14 2 
8.4 
0 

I. 7 

6.9 
O.l 
0.0 
0 

10.9. 

21i 
3.2 
7.9 

0 - 

36.7 

36,5 
28.6 
87.8 
0 

25.9 

35.9 
3.2 

II. 8 
0 

23.2 

35.0 
2^ 
15.8 
0 

27.7 

:'^.4 
3.7 
8.9 
0. 

25.3 

33.3 
23.6 
6.8 
0 
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Tablc 9. 2. -Gross Proilii{;» by Industry, Total and by Components, in the Secondary Information Sector. 1 967- Con. 

{Millions of doiljnj 




^'Trofits nnd Piopiicior's Income** includes all coqioratc prt^J'it^ and rcUincd carnin^jsVif partnerships. The inforin;ition cuin- 
ponenl includes onlV tlu' inconie of prnprictor's who perform ait informalion role. (i.e. selected managers) 
•^'Oiher" uuiuiies rcr.t.jK .uut mdirect buMncss taxes. ^ 

^"Rcst of the World" uicluilc*; the re>;t ol tlic wen Id industry and the household indu-iiry^. 
^Private sector reported in billions of dollars. 
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.'>?preciati\n char ges . taken on information machines. The balance 
was earned\by proprietors performing information tasks. 

For all \noninformation manufacturing industries, nearly P.6% 
of value added originated in the provision of in-house 
information s\ervices-~again mostly in the, form of employee 
compensation. \ Similar ratios were found in the transportation 
sector ' (25%) , \the trade sector (33%) , and the service sector 
(22%). \ 

Agr iculture\ reported the least secondary information (1.7%), 
a curious item c^onsiderinq that information play's an important 
role in farming.\ The bulk of fargn information is not generated 
internally, byt Originates in the private and public 
bureaucracies^. Private chemical fertilizer, seed, and feed 
manufacturers maiVitain extensive research programs in farm 
management. Informational s^upport, in the form of brochures, 
booklets or extensive help offered by technician-salesmen becomes 
an impartant part of the product's value and price. The public 
bureaucracy also supplies a tremendous amount of free information 
to the agr iculture ^3ector . In Appendix 8 (Vol. 8)^we see how 
extensive the Department of Agriculture's information services, 
have become. This direct public information subsidy' is unmatched 
in any other^ sec tor ,\ except for. nuclear energy and health 
research . y 

The penetration o'f information machines as .a source of 
secondary value added \is clearly seen in the nondurable 
manufacturing sec tor , \whe r e lc6% of all deprec ia tiqn is taken« on 
computers, communication equj^pment, copiers, typewriters and 
other office machines. \ The durable goods manufacturing sector;^ 
(without the printing iVidustry) allocated 9% of all capital 
depreciation to information machine^. By contrast, less than. 
0.. 4% of depreciation in \the agr iculture sector was informational 
inorigin. \ i ^■ 

_ Table 9,3 shows secondary gross! product originating by 
inc3ustry.. It is " d i r ec tly\ compar ablje to Table 4.9. Certain 
industries, such as chemicAals, appa,'rel , fabricated metal 
products, and transportatiVn are hejavily laced with information.. 
Others., such as tobacco, eLectricall machinery, and motor vehicle 
manufacturers are stiil rel^cively j'cpnventional with respect to a 
buildup .of secondary information activities. 
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;n liic Scv'vMuijrv I n I'nrniutiou Sec tor , 1^67 



Agri^;u^tuK^"f.>ro^tly ..'ul fi-.!»vn-. 

Mining . . . . i 

Contract consVuLii'ii', 
Manufaciutiiig 

I'vuiJ J ::. . ;■■ 
■ -lob.,..-^!-. .. 

Aj>!>j".'l V^^l ■; . : . 
r:t}>c: .irhi ailj ^ : «: 

hiMri*. 

( |.Cf''.i>. . '.i i 

Jsn!->J,r! i:: . ■ ' ^ ■ 
t.cjtlKi ! -.t.i;. ' : 

SUmr-, t iv;> ji-*.:' ^ : 
Vri!i::i;y . ■ 

M.i-:-i!!i:iv ,c\v :\ 

■rt:ui^;v.»::..t;..n ■-■i,'-;,' 
Motoi ;"h>..'- s ■< 
Mjso.'1Ijik' 

llTStIUllK'l>*.S 



Transportation 

Cotnmu!iitu,'?i''u 

NSTiok sale a : ul i c t .ul l f t ! >. 
Scrvi:c% 



Hotvh ■•>..n.. 
Mjsi.-.Mi.itv'-u 1 
Alii. ii;"^Mi>' 

A!hv.\C"'. ;k • ■ 

OihVf . . 



1 . 1 1 ll 1 




nt oiMiution 




inrormjiioii 


pi; I cent ol' 




. ,1,.,, iiKlcil ' 






168.073 


21.1 


26,733 


467 


1.7 


13,«S6 


1^12 


10.9 


36.1(J2 


13,243 


36.7 


22*3 .72 V 


,S7,8«0 


25.8 




21,044 


23.2 


22 340 


5.248 ' 


23i 


3.490 


254 


7.3 


6 6 1 


1 ,373 


20.7 


7 .S 1 6 


2,670 


34.2 


8 00f> 


2,109 


26.3 


10,7 1 8 


565 


5.3 


16,687 


5 ^66. 


31.6 


7 050 


1,337 


19.0 


g26 


1 ,702 


30.3 




520 


23.2 


133.134 


36.836 


27.7 


A QIT. 
^ ,o / J 


1 069 


21.9 


3.380 


'777 


23.0 


6 *>97 


2 035 


30.8 


IS. 009 


41550 


24.2 


1 "1 .t> / O 


,U0 1 


31 .9 


23,9S0' 


7,259 


30.3 


1 9 .9 5 9 


"3 111 




16.4)7 


.8,7''l 


53.4 


16,334 


3,116 


19.1 


■ 3,305 


1,140 


34 Z 


, 5,606 


365 


6.5 


32 040 


8,115 


25.3 


17/)32 


0 


0 


18,429 


2,612 


14.2 


129^63 


42,447 


32.7 


108;S40 


3,34 1 


3.1 


82.686 


2,764 


3.3 


26.154 


577 


2.2 


86,992 


19,204 


22.1 


14.307 


.3.740 


26.1 


11,919 


6,535 


54.8 


3.889 


1,376 


35.4 


I.69U 


0 


0 


3.60? 


780 


21.6 


34.365 


6,773 


19.7 


17,215 


0 


0 



•.Table 9. 3-Gross Product Originating by Industry in the Secondary Information Sector, l967~Con/ 

(Millions of dolhrs) 





ToiaJ 


Secondary 


Intorriution 




Value 


information 


pc'ccnl of 




added 


t.*-iliii'> •^rlHi»il'^ 


to I a I 




95,827 


18,735 


19.6 




40,559 


7,693 


. 19.0 




35,865 
V 4,694 


6.'<57 
1,336 


17.7 
28.5 




55,268 


11.042 


20.0 




49,222 
6,016 


9,601 
i;441 


19.5 
23.8 




4,510 


517. 


11.5 




805 






'^Includes labor income of information workers and cjpiui consumplion allowances on 


information 


machines. 





Table 9.4 shows the components of secondary na tiona 1 income . 
Note that all rental income, profits and interest are. zero. The 
business and professional proprietors who were not in the primary 
information sector were, upon further investigation, found to 
perfarm a variety of informational tasks. The reader is referred 
to Table 4.6 for a line by line comparison of national income 
originating in the primary and secondary information sectors. 



Table 9.4-National Income by Type ol Income of the Secondary Information Sector, 1967 

[Millions of dollars] 



National income 

Compensation of employees 

Private 

Military. 

Covernmenl civilian " 

Proprietors* income 

Business and professional 

Fam 

Rental income of persons 

Corporate profits and inventory valuation adjustments 

Net interest 



Total 
national 
income ' 



655,805 

471,915 

376.514 
18.842 
76.559 

60,974 

48,894 
12,080 

' 19,736 

79,261 

24.279 



Secondary 
information 
national • 
income 



162,253 

139,405 

! 20.670 
3.348 
15,387 

22,848 

22.659 
189 

0 

0 

0 



Information y 
percent of / 
total I 



7 

29.5 

32.0 
17.8 
20.1 

37.5 

46.3 
1.6 

0 

0 

0 



TABLE »,S'; VALUE ADDED COMPONENTS OF THE SECONDARV INFORMATION SECTOR (20 ORDER) 



1 ($ Millions, 1967) 


/ 

1 ■ ■ 

J 


EMPLOVKE 
COMPENSATION 


a 

NET 
■ INTEREST 


CAP'ITAL 
CONSU.MPTION 
ALLOWANCES 


INDIRECT^ 
BUSINESS 
TAXES 


PROPRIETORS' 
INCOME 


TOTAL SECONDARY 
INFOR.WI0N 
VALUE-ADDED 


' TOTAL SECO:iDARY INDUSTRIES 
1 Total Private Sector 
j Total Public' Sector 


139,405.0 
120,670.0 
18,735,0 


0 
0 
0 


5,820.3 
5,820.3 

' 0 " 


0 

0' 
0, 


22,848.0 
22,84e.0 
0 


168,073,6 
149,338,1 
18,735.0 


? AGRICULTURE, FORSSTRV, FISH 


256.0 


0 


22.3 


0 


189.0' 


467.3 


/ 

/ MINING i REFIJIING 


2,391.0 


0 


317.4 


0 


141.0 


2,849.4 


/ CONTRACT CONSTRUCTION 


9,762.0 


0 


1,721.5 


0 


1,819.0 


13,242.5 


' MANUFACTURING ' 
Non-durublc goods 
■ Food products 

Textile & tabacco products 
Cher.ical products 
' ; Non-derable manufacturing 


53,3B4.0 
20,909.0 
4,569.0 
A in? n* 

5,027.0 
7,211.0 


'o 

0 

0 
0 

0 
0 


1,993.0 
958.4 
563.0 
65.6 
200.1 
129.7 


0 
0 
0 
0 

0' 
0 


lrl66',0 

435.0^ 
116.0 
129;0 
39.0 
151.0 


56,543.0 
22,302.4 

5,248.0 

4,296.6 

5^266.1 

7,491.7 ■. ^ 


• / Ourabit; q00Q3 

Luxier, wood, paper products 
1 rri:r.ary iron & steel 
; Misc durable Mnufacturing 
' Machinery ( equipment 
' Electrical iwch I equipmt 

Transportation equipment 


32,475.0 
j,46l>.0 
4,154.0 
5,543.0 
6,993.0 
3,467.0 
8,933.0 


0 
u 
0 

ft 

D 
0 
0 
0 


1,034.6 

167.7 

202.2 
1 no 1 

223.8 


0 
n 

V 

p 

n 

0 

n 
u 

0 


731.0 
242.0 
28.0 
195,0 
16,4.0 
42. C 
60.0 


34,240.5 
3,955.2 
4,349.7 
5,821.4 
7,259.2 
3,638,3 

' 9,216.8 


■ TRANSPORTATION 
/ Transportation i warehousing 


7,272.0 

T ITT ft 


0 
u 


321.4 


0 
0 


522.0 
522,0 

/ 

;i4.o 


■ 8,115.4 
8,115,4 


UTILITIES (mcl Gov't enterprise) 


5,244.0 


0 


110.8.' 


0 


5,388.8 


TRADE 


12,279.0 


0 


582.7 


0 






REAL ESTATE 


1,474.0^ 


0 


, 279.3 


0 


i,o:i.o 


2)76<.3 


SERVICES 


10,992.0 


0 


471.9 


0 


8,317,0 


15,780.9 


DUy.nV INDUSTRIES ^ 


453.0 


0 


0 


0 


64.0 


517.0 


CENSR-aiL GOVERNMENT 
Federal Government Wages 
State fc Local Wages 


15,958.0 
6,357.0 
9,601.1 


0 

0' 
0 


0 

0 
0 


0 

0 ■ 

0 


0 
0 
0 


15,9Sa.O 

6,357.0 
9,601.0 



Zero by definition. All net interest and indirect business taxes allocated, to non-inforniation. 

^Propilrt::/ incor.e includes the income of admnistrative managers and selected "unpaid faniily' (649. » cashiers) 
working in non-intonr.ation businesses. 
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Final Demand for the Secondary Information Sector 

Th'a sales of the secondar'y'.i.nformat ion industries to final 
markets include only two recognizable and measurable items: 
(i) the exports of royalties and management fees by the R&D 
quasi-firms, and (ii) sales of R&D contracts to the Federal 
Government. In addition, Federal, State, and local governments 
maintain their own in-house secondary industr ies , as d iscussed m 
Chapter 8* The "employee compensation of information workers who 
are employed in these secondary government industries are also 
included. 

In 1967, the .final demand for secondary information services 
amounted to only $27.4 billion, or 3.4% of GNP. Table 9.6 shows 
a summary pf the major componeTits of GNP. 



Tabic 9.6-Cro!vs National Produci of the Secondary Information Sector. 1967 

[Mii'.ions of doUarsl 



Cros^nilJona' product 

Personal consumption expenditures 

Gross private domestic investment . 

Nci exports of goods and services 

Royalties - - 

Government purcha.ses of goods and services^ 



Federal secondary inform-tion purchases 

Suic and local secondary infuLraatjou pu) chases . 



Simtistical adjustments . 



Total 
final 
demand 



795,388 

490,358 

120,829 

4,937 
n.a. 

180,188 

n.a. 
n.a. 

-924 



Secondary 
information 
final 
dt nand 



27,440 
0 
0 

1,586 
1^86 

25,854 

14,812 
11,042 



Information 
percent of 
total 



3.4 
0 
0 

32.1 
14.3 



^Includes federal purchases of R&D from norvinforniation ind.istries and employee compensation of information workers in 
the secondary gov't, information industries. ^Sce cliapier 8.) , 



(i) Per sonal Consunipt ion 

No personal consumption expenditures could be identified 
as originating with the secondary industries. A hypothetical 
example of such a household purchase would be a retaij. store 
charging a transaction fee for placing a catalog order or a major 
gasoline retailer charging a fee on credit card transactions. 
These, types of explicit chargt.3 are minimal/ and are assumed to 
be zero. 



Im 
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( i i ) Gross Capi t al Formation 

All gtoss capital formation in information stri^':tures and 
machines occurs as part of the primary information sector. When 
a noninformat ion industry invests in an R&D l^b , or builds a 
computer f ac ility , . the output of the relevant construction or 
manufacturing industry in the primary sector is already allocated 
'CO primary GNP- That is, an sales of computers appear on tihe 
GCF account in Chapter 4, regardless of whether they were 
purchased by primary or secondary industries. An alternate 
method of producing the GCP' a'ccount is to split investment by 
type of purchaser. All information capital purchased by the 
primary sector would be kept distinct from information capital 
.purchased by the noninf ormation industries. This method was 
rejected as overly cumbersome. Instead, only depreciation 
allowances on the value-added account were separated into primary 
and secondary inj3ustries, as sh(^;n in Tables 4,10 and 9.2. 

(iii) Exports of Royalties and Management Fees 

Chapter 4 contained a discussion of royalty and 
management fees sold by the primary information sector. These 
exports covered only "unaffiliated foreigner s or sale of 
royalties to foreign-based firms not connected to the U.S. firms. 
The output of the secondary R&D quasi-firms . represent the sales 
of royalties and management fees from U.S. -based multinational 
firms to their foreign subsidiaries. These direct (affiliated) 
sales are simply intraf irm , transfer 3 of knowledge for which an 
explicit, charge is made. These transactions place on a real 
account the types of fictitious sales that we have been ascribing 
to the quasi-industr ies . ^ 

Most industries export only a minor amount of 
intellectual property to their affiliates, with the chemical, 
• petroleum refining, motor vehicle, and aircraft industries the 
leaders 'in such transactions. Among the service industries, 
commissions earned in wholesale trade and brokerage and on real 
estate transactions account for over $400 million in direct 
exports. A variety of business services sold to foreign 
affiliates or subsidiaries accounts for another $278 million. In. 
all, affiliated U.S. firms exported $1 , 568 million of 
technological or organizational knowledge in 1967. 

/ 



( i V ) Secondary Infor mat ion Sector Sales to Governments 

Federal, State, and local governments are final consumers 
of , very few secondar y sec tor outputs . The Federal Government 
purchased $8 billion in R&D from non inf ormat ion industries.'. 
These- sales are defined as outputs of the R&D qiiasi-firms within 
noninf ormat ion industr ies ; No other direct transactions are 
identifiable. 



The outputs of the secondary industc^e^s ' R&D 
est ablishments are sold on real account to th^'Federal 
Government, as opposed to the fictitious account of an intrafirm 
sale. Table 9.7 shows an overview of these R&D outputs. A more 
detailed look is available at the 108 order in Appendix. 9 (Vol. 
8). Another portion of secondary final demand includes the wages 
and supp'Jements of government information workers in the various 
"secondaty government industries" discussed in Chapter 8.* 

A totally unrecor<3ed output of the secondary information 
industries involves "information products" purchased as part of a 
contract by the Department of -Defense. DOD became concerned 
recently with the vast proliferation of redundant and conflicting 
management control systems and reports tha^t are generated both by 
the Department and its contractors. In 1966 , Dt:puty Secretary 
Cyrus Vance met with top industry leaders to discuss the problem. 
The select group estimated that: 

"...the multitude of paper studies, reports, management 
plans and related management requirements represented at 
least one out of every seven contracted dollars.*., 
and there appears to be general agreement among both 
industry and Defense Department management that the 
estimate is realistic. In FY 1969, this estimate 3 
i:epresented 4.4 billion dollars of the Defense budget." 



The "related management requirements" cited above include 
users' manuals on operating weapon systems, documentation, and 
other information products which are provided jointly with the 
procurement item itself. The cost of generating reports and 
product data can sometimes double the price of the procurement 
item; and when training and education are included, the physical 
item may represent a small part of the total system cost. This 
fact is ignored in the accounts. 

The secondary public bureaucracies spent $7.7 billion at the 
Federal level, and $11.0 billion at the State .and loc^l levels on 
employee compensation to information workers. These exclude all 
government workers in the primary industries (e.g., education, 
postal service, printing). They include on ly- "management , " 
"planning," and other nonspecific overhead information tasks; and 
they include a large component of the intelligence community 
wages . 

TIME SERIES OF THE SECONDARY INFORMATION SECTOR 

Measuring the growth of the secondary information sector 
poses some severe methodology cal^ difficulties. The National 
Income Accounts offer no insight's, since the secondary sector is 
entirely a nonmarket entity. However, a strategy was developed 
•and the results are presented here. 

The first step in producing a time series of the secondary 
information sectoi: is to establish the 1967 secondary national 
income. This was done in detail , aggregating up the components 
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nBLE 9.7 = nrn'mm cmvamis of the sector [20 order) . 

($ HllUons, 196?) 



^"-^ GROSS . a 

DPDcnMlT CAPITAL " FEDERAL* TOTAL 

m T N F MTION NET PURCHASES STATE FINAL 

f'rnZ- f "'-^ "''^V' ^"'^^"^S^S DEMAND 



Total Secondary Industries 
■ Total 'Private Sector 
Total Public Se'ctor 

AGRICULTURE FORESTRIES S FISHERIES ■ 

MINING AND REFINING >|. 

CONTRACT CONSTRUCTION 

MANUFACTURING 
Non-durable goods 
Food products 

Textile i tobacco products , 
Chemical products 
Misc non-durable manufacturing 
Durable goods 

Luniber, wood i paper products 
Primary iron i steel manufacturing 
Misc durable manufacturing 
Machinery S equipment , 
Electrical machinery apparatus 
.^Transportation equipment 

TRANSPORTATION 

' Transportation 4 warehousing 
UTILITIES line goverhnent enterprises) 
TRADE 

REAL ESTATE' 
SERVICES 

REST OF THE WORLD 



1,586.3 liUU 
1,586.3 7, lib.? 
■ 0 0 



.2 

166.8 
12.8 



.4 

11.5 
191.2 



637.9 6,588,7 

255.5 3,533.2 
84.4 11.2 

5.5 1.9 

168.2 180.7 

37.4 3,339.4 

342.4 3,055.5 

23.6 5.5 

20.2 17.8 

44.9 59.2 

114.7 78.5 

34.4 203.7 

104.6 2,690.8, 



7.5 
7.5 

30.2 

92.3 
348.4 
290.2 
0 



2.1 
2.1 

1.5, 

0 

2B9.3 
34.0 
0 



0 



8,705.0 

btTosTo 

.0 
.6 

178.3 

204 .0 

7,226.2 ' 
3,828.7 
95.6 
7.4 
3'4B.9 
3,376.8 
3,397.9 
29.1 
38.0 
104.1 
193.2 
238.1 
2,795.4 

9.6 
9.6 

31.7 

■ 92.3 

637.7 

324 .'2 

0 



I 

H 



of national income to establish^an estimate of 24. 7%, or $162,253 
million, as shown, in Table 9.4. These national income data come 
directly "from twosources: (i) the industry by occupation matrix 
of employee compensation, and (ii). the capital flow matrix. We 
cannot know at this level of precision what the components of 
national income were for years other than 1967, since the two 
critical data .bases do not exist.. However, we do know the total 
number of information workers — including both primary and 
secondary sector occupations — discussed previously in Chapter 7. 
Conceptually, total informational national income is a function 
of all employee compensation and proprietors* income paid to the 
information workers. A relationship between the number of 
information workers and national income is given in the following 
assumption: 



(i) 



L 



where/ L^, 



the primary and secondary information work force 



N^, = the primary and >secondai:y information national 

•income . 



Or, an inf ormat ion woi ker in the pr imary . sec tor , , 
receives income {employee compensation, propr ietor s'' :;income) in. 
the same proportion as an information worl<er in the secondary^ 
sector.* To make this assumption work, we rely on the discussion 
in Chapter 7 showing that the labor income of proprietors (who 
primarily work in the secondary inforjnation sector) is equivalent 
to the employee compensation of those same workers in the primary 
sector. We showed .that by imputing a "salary" to a proprietor 
equal to the salary earned for equivalent work in the primary 
sector, nearly .,95% of "proprietors* income" can be explained 
away, leaving the balance as returns to capital ownership. 



The assumption 
as follows: 



in Equation. 1 can be converted into Equation 2 



(2) N 



X 



where 



the estimate of secondary sector national income 
L^"*"^, the sum of secondary and primary labor force (Ch 
toCaNL national income (National income Accounts) 
primary national income (Chapter 5) 
correction*^" factor (see text; 



All the variables on the right-hand side are known from either 
published ^ata or data generated in previous chapters. The 
equation was estimated for 1967, and 'produced secohdarY national 
income of $149,065 million, somewhat less than the known t^get 
of $162,253 million, A correction factor of 1-09 was applied to 
insure that the series es t imated us ing^ Equation 2. locked into the- 
<nown 1967 secondary national income . Lambda can be :dispensed 
without losing the relative change of secondary sector, since it 
is a constant. Hence, although the -actual magnitudes may be 
subject, to a + 9% error, the .relative magnitudes are correct over 
time. 

The procedure in Equation 2 was applied against the time ' 
series on information workers, resulting in- an estimate of 
secondary national income shown in columTf' 1 of Table 9.8, The 
table also co^ntains summaries of primary national income drawn 
from Chapter 5. 

The Secondary Sector Over Time 

The growth of the secondary sector is the growth of a 
bureaucratic society. We can see very clearly from Table 9,8 
five stages of bureaucracy between 1929 and 1974, and the 
relationship between the bureaucracies and the primary 
information sector. This section is an exercise in historical 
conjecture, and hopefully raises. many more questions than it 
. answers , ^ . . 

We open the story immediately before the Depression, The 
primary information sector accounts for' 18% of national income, 
* and the society as a whole is not yet encumbered by bureaucracy- 
some 13% of national income originates in the secondary factor. 
As the Depression develops, the secondary sector unravels and 
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TABLE 9,8 : ^ . \^ 

TIME. SERIES OF NATIONAL INCOME ORIGINATING IN THE SECONDARY AND PRIMARY 
INFORMATION SECTORS. 1929 - 1974 \ 





($M, 


Current) 


N 


s 


N 


s 








SECONDARY 


AS PERCENT 


AS PERCENT 


PRIMARY NATIONAL 




NATIONAL 


OF TOTAL 


OF PRIMARY 


INCOME 


AS A 




INCOME . 


NATIONAL 


NATIONAL 


PERCENT OF TOTAL 


YEAR 


(N^ ) 


INCOME 


INCOME 


NATIONAI^ INCOME^ 


■ 1929 


11, 


421 


13. 


16 


72. 


10 


• • . 18. 


25 


1930 


10, 


273 


13. 


63 


72. 


18 


18. 


87 


1931 


6 , 


97 6 


11. 


69 


c c 

3t> . 


/o 


ZKJ . 


J J 


i932 


3, 


830 


8 . 


95 


Jo. 


9 6 




QT 
3 / 


1933 


3, 


68 6 


9 . 


14 


A n 


1 1 




7Q 


1934 


5, 


468 


11. 


07 


52. 


79 


20. 


96 


1935 


6, 


948 


12. 


15 


61. 


02 . 


. 19. 


90 


1936 


7, 


800 


12 . 


00 


c n 


07 


1 7 . 


Q 1 

y / 


1937 


9 , 


89 8 


1 "a 
1 J . 


A A 


/ X . 


Jl 


1 0 • 


J 0 


1938 


7 , 


905 


11 • 


73 


c 0 

3 0 . 


42 


20 * 


Uo 


1939 


8. 


,997 


12. 


40 


63. 


88 


19. 


41 


1940 


10, 


,810 


13. 


32 


72. 


04 


18, 


,49 


1941 


16, 


,69 7 


16 . 


' 03 


9 5 . 


. ol 


. Id , 


, / J - 


1942 


24 , 


r 70 9 


18 . 


, 0 5 


115. 


73.. 


1 3 , 


, 37 


1943 


32, 


r 6 3 6 


19 . 


. 15 


12 5. 


37 


1 3 , 


9T • ■ . 


1944 


35, 


,063 


19, 


.20 


/12O, 


,56 


15, 


.92 


194 5 


32, 


,979 


18. 


.17 


/ 103, 


,51 


17, 


.55 


1946 


33, 


1 839 


18 , 


.58 


/ 1 n 

, 1,0 H 4 


, 1 5 


1 / , 


Q A 


1947 


4 0 1 


r 14 1 


20 , 


.16 


1 1 1 0 
/ 11 9 < 




1 / 1 


t U 3 


. • 19.4 8 




, / £ ^ 










16 . 


; 81 


1949 


44 


,005' 


20 


.08. 


108, 


.96 


18 


.42 


1950 


51 


,163 


21 


.07 


116, 


.14 


18, 


.14 


1952 


65 


,093 


22 


.18 


117, 


.09 > 


18 


.94 


1954 


. 67 


,775 


22 


.20 


107, 


.67 


20 


,til 


1956 


82 


,329 


23 


.32 


110 


.13 


21 


.17 


1958 


' 85 


,555 


23 


.07 


100 


.77 


22 


.89 


1959 


95 


,509 


23 


.65 


102 


.58 


23 


.06 


'19 60 


99 


,314 


23 


.75 


100 


:38 


23 


.67 


1961 


102 


,002 


23 


.73 


97 


.71 


2i 


.29 


19^3 


119 


,385 


24 


.67 


100 


.41 


24 


.56 




141 


,625 


25 


.05 


99 


.11 ^ 


25 


.27 


1967 


162 


,253 


24 


.75 


93 


.28 


26 


.53 


1969 


191 


,540 


24 


.84 


90 


.76 


27 


.37 


•1970 


197 


,180 


24 


.51 


87 


.19 


28 


.11 


1971 


213 


,793 


24 


.69 


88 


.07 


28 


.03 


1972 


239 


,058 


24 


.99 


89 


.77 


27 


.83 


1973 


276 


,275 


25 


.68 


94 


.19 


27 


.26 


1974 


289 


,761 


24 


.44 


85 


.81 


28 


.47 



N^ = secondary national income ■. 

*For total national income, see Table 5.2, the full time series in 
Appendix 5 (Vol. 8),, and Table 9.9. 
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almost vanishes. By 1933, only 9% of national income is 
secondary, compared to a rise in the relative importance of the 
primary sector from 18% to 23% of total national income- While 
the primary, sector seems to be fairly recession proof, or even 
mildly contr acycl i'cal , the. secondary sector is the first economic 
luxury to hit the street. Overhead management and secretarial 
support is sliced out of corporations? state and local government 
bureaucrats unprotected by tenured positions are laid off; excess 
clerical fluff is squeezed out of proprietorships- The 
bureaucracy is downwardly elastic with output. During the period 
1929-1933, the secondary sector shrank from 72% of the primary 
■information size to 40%. 

It could . have receded farther except that the Federal 
Governmen.t began/legislating and implementing a variety of 
national recovery programs. The new programs required planning,, 
management, coordination, and clerical support — all elements of 
the secondary information sector. By 1934, as Federal programs 
were in full swing, the. secondary sector turned around ,* cl imbing 
from 9% of national income up to 11%. 

The next period, spanning years 1934-1940, was a time: of 
ad j ustmeni" ^hd consolidation for both information sectors. The 
primary sector held between 19% and 20% of national income, which 
tripled during these years. The rate of growrh of the primary 
sector, then, was just equal to the economy as . a whole. -The 
bureaucracies fared about the same, inching up from 11% of 
national income to about 13%. In current, dollars; the output of 
the secondary sector rose from $5.5 billion to $10.8 billion. At 
the start of the period, the secondary sector ' was around half the 
size of-,the primary sector. 3y the. end of.tfie period, it was 72% 
the size of the primary sector regaining its pre-Depression 
l^vel. The. second stage marked' the mustering of both private and 

. public bureaucratic impulses , which began to acceler-ate as the 

" y^^.' entered World War II. 

..The third period spans the war year s , 1939-1946 . The war 
brought a boom economy, with GNP increasing- at a^krompound rate of 
11% (3.6% constant). By 1939 , the economy had regained i'ts 1929 
level of output, at around $205 billion' {constant 1958J dollars, 
and the wartime economy was being geared up. Between 1939 and 
1941, the bureaucracies jumped from 12% of national income to 
16^, while the primary sector declined from 19% to 17%. As the* 
war ensued, the private and public bureaucracies increased to 19% 
of national income, surpassing the primary sector for the first 
time. It was during the war that planning and coordinating 
information produced in support of noninf ormation activities was 
■recognized as more important than the actual production of 
information goods^and services for market exchange. Between 1943 
and- 1945 , at the he^^ght of the war effort, the secondary sector 
grew 25% larger than" the primary information . sector . 

With the war over and the armies returning to the private 
sector, the United States * enter ed the fourth stage of 
bureaucratic development. Large organizations — and organizatic^ 
men — were accepted, cherished, and nurtured in-the private \ 
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sector. Corporations grew very rapidly^ not only in output but 
in the sheer size of headquarters* staffs. Between 1946 and 
1956 , the national income originating in the secondary sect^or 
expanded at around $7 billion per year, exceeding the growth of 
the primary sector by a large margin. By the close of the fourth 
stage, the secondary sec tor accounted for almost one quarter of 
total national incom^. 

The fifth and present stage (1958-1974) involves the computer 
and computer techniques. The mcanufacture and sale of new 
information machines and services advanced the size of the 
primary sector from 2'3% to nearly 29% of national income. The 
secondary sector held its own at between 23% and 25-% of national 
income. While national income overall, and the' primary 
information sector in particular, increased at a very rapid pace, 
the. bureaucracies seemingly reached a steady state during this 
period;. The secondary sector shrank relative* to the primary 
sector, from a high of 125.65% the .size of the primary (in 1948) 
to, a low of only 85% the size of the primary sector by 1974. Two 
phenomena coincide here: (i) primary information industries are 
selling more goods and services to the secondary industries, and 
(ii) some secondary "quasi-industr ies" are spinning off and 
joining the primary sector. Much more can be made o£--these data, 
if a willing researcher wants to investigate them in, detail. 

Net. Growth Over lime 

Figure 9.1 and the associated data of Table 9.9 show a., 
complete time series of primary an^ s.econdary components of 
national . income . 



FIGURE 9.1! 



TIME SERIES OF NATIONAL INCOME 
ORIGINATING IN THE INFORMATION SECTORS 
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TABLE 9. 9 ; 

TIME S2RIEfS OF NATIONAL INCOME ORIGINATING IN THE INFORMATION SECTORS 1929-1974 

($ Billions, Current) 



THE INFORMATION SECTORS ^ 









TOTAL 








PRIMARY 


.SECONDARY 


INFORMi>.TION 


TOTAL 






NATIONAL 


NATIONAL 


INCOME 


NATIONAL 


GNP 


YEAR 


INCOME 


INCOME 


nP +. N^ 


INCOME 


(IN BILLIONS) 


1929 


15,841 


11,421 


27,262 


86 ,795 


103 .4 


1930 


14 ,232 


10,273 


24 , 505 


75 , 382 


90.7 


1931 


12,286 


6,976 


l9 , 262 


59 ,C69 


76.1 


1932 


9 , 831 


3, 830 


13 , 661 


42 , 785 


53 . 3 


. 1933 


. 9,189 


3,686 ■ 


12,875 


40, 312 . 


55 . 8 


193< 


10,385 


3, 468 


15,853 


49,415 


y 6 5.3 


1935 


11 , 386 


6,948 


le,334 


. 57,208 


.72.5 


1936 


12,985 


7,800 


?0, 785 


65.013 


82.7 


1937 


c 13,687 


9,898 


585 


73,650 


90.7 


1938 


13, 582 


.7,905 


21,437 


67,372 


85.0 


1939 


14,085 


8,997 


23,082 


72,564 


90.8 


1940 


15,005 


10,810 


25,815 


81,124 


100.0 


1941 


17,428 


16,697 


34,125 


104,150 


124.9 


1942 


21,350 


24,709 


46,059 


136,923 


158.3 


1943 


26,031 


32,636 


58,667 


170, 404 


19 2.0 


1944 


29,083 


35,063 


V 64,164 


' 182,601 


210.5 


1945 


31.859 


32,979 


64,838 


181,489 


212.3 


1946 


32,493 


33,839 


66,337 


182,101 


209 .6 


1947 


33,947 


40,141 


74,088 


199,068 


232 .8 


1946 


37,982 


47 , 723 


8 5,705 


225 860 

At ^ ^ f 0 U w 


259 .1 


1949 


40,385 


44,005 


84, 390 


219,189 


258 .0 


1950 


44,055 


51,163 


. 95,218 


242,826 


286 .2 


1952 


55,592 


65,093 


120,685 


293,525 


347 .2 


1954 


62,947 


67,775 


130, 772 


305,238 


366.3 


1956 


74,755 


82,329 


157/,084 


353;-037 


420.7 


1958 


84,902 ■ 


8^,555 


170,457 


3707807 


448.9 


•> 7 3 7 


9 3,104 


. 9 5,509 




*i\J J r 0 X / 


4 0 D . 3 


1S60 


98,935 


. -99,314 


198,249 


417,970 


■506 . 0 


1961 


' 104,389 


102; 002 


206*391 


'429,761 


523.3 


1963 


118,899 


119,385 


238,284 


484,026 


594 .7 


J96S 


142,903 


141,625 


284,528 


565,434 . 


688.1 




173,935 • 


162,253 


336,188 


655,617 


796 .3 


1969 


211, 048 V. 


191,540 


402,588 


7t1,071 


935 .5 


19 70 


226,160 ' 


197,180 * ., 


323, 340 


€04,425 


982 .4 


1971 


242,763 


213,793 


456,556 


866,020 


1063.4 


1972 


266,293 


239,058 


505, 351 


956,771 


. 1:71.1 


1973 


293,305 


276,275 


569, 580 


1,075,748 


1306.3 . 


1974 


337,670 


289,761 


627,431 


1,185,712 


140B.9 


A 

See 


Table, 9. 8 for percents; see also 


Table 72/in 


Appendix 9 


(vol. 8). 
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T;,hie 9 10 shcrws the growth of the primary and secondary 
inforfailon secto^W ol the general growth in national .nco.e. 
This table shows, on a yearly basis, where the two information 
seizors surpassed or..vJere exceeded by growth in. the overall 
economy . • 

The table'is computed on current dollars only, since the 
necessary deflators for the primary and secondary sectors are not 
Jeli-able for the entire time series. The first three columns of 
Tab f 9!l6 Show the difference between the P^J-ry and secondary 
national income growth rate and total national income. Positive 
numbers iiSica^e- that the sector "grew faster than total national 
income The table also shows • a comparison of the primary and 
secondary sefctors to GNP. To complete tne comparison, current 
growth atfs Of both' national income and GNP are ^^own as co ^r^ns 
7 and 8. (For example, in 1929-1930, the secondary ^^^tor grew 
at a net rate of 3.1% compared to national income, and decreased 
9!2Lr The same data are displayed more viviJly in Figure 9.2. 

Between 1929 and 1947, the primary sector exceeded the 
overall national income growth rate in 23 periods, and lagged 
behind the overall economy 14 times. The secondary sector fared 
■ slmilariy! leading the economy 23 times and lagging during 14 
periods. The primary and secondary sectors moved together as 
?omp?em;nts during 10 period.; an.d moved in opposite directions 
dur ing 27 per iods . . 

Components of the primary and the secondar y -.sec tor s can be ' 
seen as substitutes, since they produce some services, that nre 
-ident-ical in nature. If they are substitutes, then the two . 
sectors combined can be measured against national income. Column 
1 of Table 9.10- shows that during 31 of 37 periods, the jwo 
information sectors combined grew faster than the overall 
economy. When the?^e data are compared to GNP the general 
relationship is maintained. 



TABLE 9.10; NET GROWTH OF THE WO' INFORMATION SECTORS COMPARED TO NATIONAL mw AND CNP ]m - Wi^ ^ 



WrONAL INCOME 



Period 



■ 1929 - 1930 
■1930 - 1931 

1931 - 1932 

1932 - 1933 

1933 - 1934 

1934 • 1935 

1935 - 1936 
1935 - 1937 

° 1937 - 1938 

1938 - 1939 

1939 - 19^0 

1940 - 1941 

1941 - 1942. 

1942 -'1943 

1943 - 1944 

1944 - 1945 

1945 - 1946 

1946 - 1947 
194? - 1948 
1943 - 1949 

1949 - 1950 

1950 -^1952 
1952 - 1954 
1954 - 1956 
1956 - 195] 
1958'- 1959 

.•.<v.-l95'9 - 1960 
1950' - mi 
19§I"'-: 1963 

■ ■ 1963 - 1965 

1965 - 1967 
1967 - 1969' 

1969 -■1970 

1970 - 1971 
,1971 - 1972 

1972 - 1973 

1973 - 1974 



_ ' CROSS mmm mm — 

Both Primary Secondary . Both Primary Secondary 

Sectors Sector Sector , Sectors Sector ' Sector ■ 

J_ Annum \ Annum i Annum « \ Mm \ Annum I Annum 




\ Total Gross 
National National 
Income Product 



^AU growth, rates coinputed on current dollars, since accurate deflAtors for prlnary and secondary sectors have 
not been developed, 



2:.. 



FIGURE '9.2: 



NET GROWTH OF THE TWO 
INFORWIATO SECTORS 




•J 
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Information and productivity 

The relationship between information and productivity has 
been often broached, but never measured. In this section, I 
offer one index of productivity in the secondary information 
sector. The index is used to decompose the contribution of the 
secondary sector to the general rate of inflation. This seiction 
is but a cursory introduction which will hopefully be pursued by 
future researchers. / 

In thinking through the relationship between infor/nation and 
productivity, we shall borrow a useful concept from Egon 
Neuberger . He suggests that an economic system can be divided 
into information and production subsystems. To simplify- the 
model considerably, he further states that all good s and services 
are produced in the production subsystem. The information, 
subsystem accounts for 

^ "...the collection, transmission, processing, storage, and 
retrieval and analysis of econojnic data, the communication of^ 
orders or other signals, and the feedback necessary for the 
evaluation 'of decisions taken as a result of signals [and] is 
a necessary input into every aspect of inf orniat ional 
decision-^maKing . The larger the number of participants in 
the economic process, the greater the division of labor, the ^ 
more complex the technological processes, and the wider- the 
assortment of goods and services an economic system produces, 
the more intensive the information process becomes." 
(pp. 132-133) _ 

y . r 

Like, the seco^ndary information sector, the information 
s^ervices described by Neuberger are not transacted in a market - 
place as goods or services. Rather, they are produced and 
consumed within firms, or occur in some other npnmarket, 
(household or government) planning and decision-making context. 
For Neuberger, the information and production subsystems interact 
in three ways: ^ 

( i)o The Input Effect . In the first case, the in/formation 
system competes with the production system for scarce resources 
such as skilled labor or venture capital. Hence, the tptal . 
inputs available to the noninf ormational sectors of the* economy 
are reduqed by the am'ount that flows into the information sector . 
In a two~sector econoiw, the amount of resources flowing to each 
sector is determined by, the relative marginal physical 
productivities of the capital and labor in each sector and the 
prices (or returns) to each factor in each sector. Equilibrium, 
is defined by the unwillingness of any to flow from one' sector to 
another. That is, the r-atio.s of marginal physical products of 
each -factor to the prices of""each factor are equal in both 
sectors. In equilibr ium the resources consumed by the 
information sector will necessarily be denied to the rest of the 
economy. Without any other effects, this "loss" will result in a 
diminished output to the production sector of the economy. 



1 
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(ii) The Qi-alitatiye Output Effect. The use of an 
infnrmation"'ivitenris'Tndiipensable to an economy, and the ^ 
qSantat ve effeS captures one of the ways in which P-^o^^^t ivity 
is enhanced. Simply stated, the use of information results in 
translaSion, of consumers' preferences or P^^""^^^ ! P'^fi?^^"'^!^,^^ 
a "mix closer to the optimal." Better communication within firms 
increases output by reducing internal uncertainty; better 
communication between consumers and firms results in a , 
desi^abL giod or service being produced; better .commun icat ion 
between consumers results in "-ore market information being^ 
available, he.nce purchases that are more "satisfying. These are 
all qualitative effects, since the society as a whole does not 
produce "Wre" goods, but rather more desirable ends are achieved 
with the same . resources . 

(iii) The Quantitative Output Effect in the last and moEt 
commonly disSUised case, the use of information ^l^l^mi^^ ...^^ 
resource which enters the production function as ^ny other factor 
input. Thei use of the information resource also contributes to 
■technical elffibiency, hence increasing the productivity of labor 
and capital, khe last assertion lends itself to eippirical- 
testing, for It is nothing more than a specification of a - 
prodictlon^unction or a measure of "to^al ^ ^-'^°'^7P^°JSfi^;;^|y,„a 
as advagce^ b^y^^DTgenson and Griliches .Voenison, Kendrick, and 

others .^^^^yX^ 

The "/input effect" discussed by Neubeirger is amenable to 
direct^ estimation using the data developed on the secondary 
lif^rmaJton sector. - conceptually, "real °f Pf " f 3 
can be ,seperated from "information overhead inputs. Equation 3 
shows the relationship more precisely. An index of Productivity, 



H 



. , — 

information input. 



the relationsnip more ptec . r^*. ^..^v.^^- I . 4.^ 

can be built, by .construct ing a ratio of real output to 



(3) 



GNP 



where 



nP = 

S 

N 

t 

N 
d 



national income in the noninformation industries 
(employee compensation of noninformation workers 
plus profits, interest and rents) 

national income in the primary Information sectcr 
national income in l-he . secondary information sectpr 
total national income 
depreciation 



2j0 



The numerator, then, contains a modified version of 6nP which 
captures 'only real output, including: 

(i) national income originating in the purely 
noninformational sectors of the economy; PLUS 

(ii) the national iacome in the primary information sector 
LESS an imputed cost of . operating the bureaucracies within 
primary sector firms. (Ttiis" imputation is derived from the 
..overall economy ' s .rat io of secondary information to total income. 
It is a global parameter which can obviously vary between 
industries. A refinement of Equation 3 should determine more 
precisely how' large a portion of primary information industr ies ' 
income is bureaucratic in origin) ; PLUS 

(iii) depreciation taken on all equipment other than 
information machines used in the secondary sector. 

. • 

The denominator contains three residual informational 
overhead components removed from GNP: 

(i) . the pure secondary information income? PLUS 

( i i ) th^ imput^t ion o f seconder y- type income originating in 
the primary/inf ormation industries; PLUS 

(iii) depreciation on information machines used in a 
secondary act i^r ity . 

This index was applied to the 1929-1974 national income data 
discussed previously. The results, shown in Table 9.11, reveal a 
stunning relationship.. 

TABLE 9.11; PRODUCTIVITY AND INFORMATION OVERHEAD EXPENSE 1^29-1974 



Year 


(1) 




Year 


(1) 


1929 


6. 


66 


1948 


3.65 


1930 


6. 


43 


1949 


3.95 


1931 


8. 


05 ^ 


1950 


3.73 


193? 


11. 


38 


1952 


3.88 


1933 


11. 


65 


1954 


3.52 


1934" ^ 


8. 


87 


1956 


3. 22 


1935 


7. 


70 


' 1S58 


3.27 . 


1936 - 


7' 


,84 


1959 


3.14 


1937 


6. 


73 


, 1960 


3.12 


1938 


7, 


,96 


1961 


3.13 


1939 


7. 


45 


1963 


3.00 


1940 


6. 


, 81 


19^5 


2.88 


1941 


5. 


.41 


1967 


2.88 


1942 


4, 


, 54 


1969 


2.83 


' 1943 


4. 


.10 


1970 


2.89 


1944 


■ 4, 


.18 


1971 


2^.88' 


1945 


4, 


.48 


1972 


2.83 


1946 


4 


. 26 


1973 


2.72 


1947 


3 


.95 


1974 


2.78 



(1) Ratio of real output (net of all informational overhead expenses) 
to total overhead" expenses, i.e., units of output per units of 
secondary- type informational inputs. * 
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' In 1974, the economy squeezed $2.78 of market output from 
each" $1.00 spent in informational overhead. In 1963, the 
bureaucracies were slightly more productive, generating^^§3-. OU in 
output'for every $1.00 spent for information. The farther back 
in time, the more output can be produced from the bureaucracies. 
During World War II, each bureaucrat, secretary, and scientist 
was generating, on the average, over,..$4.00 tc ever y ' 5? 1 . 00 m 
.salary. In the late 1930,'s,,the ratio >a^s-5 : 1 , 6:i, nearly 
reaching 8:1 in 1938. And at the height of the Depression, with 
every firm and every government agency cot to the bone, tl^e 
economy survived for two years at' the unma.tched rate of 5^1 ^ 
output for every $1 in information over head — four times higher 
than in 1974.- This trend is graphically shown in Figure^ 9.3. 

The time series shown in Table 9.11 can be interpreted as a 
measure of productiv ity . . ' The units are current dollar ratios, 
and dimensionless-. The table clearly shows that an increasing 
number of informational support activities are now consumed in 
producing every dollar of output. Equation 3 does not take into 
account productivity gains in the "real." sectors of the economy. 
General productivity increased during this period, meaning that 
ti>e numerator was increasing at around 2% per year net of all 
other causefe. The ratio in Table '9.11 is a "net" measure, since 
it ignores the overall productivity changes. 

As industries become more information intensive, resources 
(and income) are shifted out of the numerator and into the 
denominator. However , if the increased use of information 
resources were fully matched by a compensating rise in real 
output, the index would remain flat over time. 

•. A brief numerical example captures this relationship. Assume 
that at time 1, the productivity index H^^ is 4,.0: 

(4) H ^ = . _8_ 



N 



- = 4.0 
S 2 



Total GNP is 10 units. Now, if the marginal physical 
productivity of . information resources were to double, we might 
expect the denominator to double. This could .happen in two ways: 



(5) H = ^ = 
OR 



(6) H = 16 = 4.0 
^ 4 



\ FIGURE 9.. 3 : 
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12 r $11.65 



PRODUCTIVITY 
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$3.00 



$2.78 
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J ! L 



J I I 
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46 
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YEAR^ 



58 
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Equation 5 shows an uncompS"nsated shift towards N . The 
denominator doubled, but GNP stayed '-the same ( = 10). Hence, the 
productivity index decl ined to .1 . 5 . 

Equation 6 , by contrast, showed'that the doubling of 
informa-tion resources £ceser_ved the original index of . ^, .. 
productivity at 4.0. The new GNP at is 20, and; the input 

effect was fully' compensated . 

The data shown in Table 9.12 suggest that the exarr.ple in 
Equation 5 has occurred. The almost monotonic drop can be 
interpreted as a loss in productivity of the secondary 
information activities; >or , as an uncompensated rise in the 
amaunt of secondary information resources used to produce 
noninformation goods and services. This is a description of the 
.^economy as it Changes its mix of information and noninformation 
^•resources. Equation 3 does not imply that the bureaucracies were 
• 5 t?mes as efficient .in 1933 tha,?., in 1974 . , In 19.33, the.economy 
was in a d isast rous .cohd it ion , ' and very little x:oord ination was. 
needed. The 197,4 ^cqnbmy i's extremely,, compxex , over 30 times as 
large as the' 1933 -economy iin national, income terms), and is 
actively multinational. Tike planning and coordination costs of 
.managing such complexity l.iicrease exponentially,, while the . 
information costs,.have inc^reased Linearly in the last 30 years. 



Also, no welfare implications are 



intended. Complexity and 



irnformation intensivenes^ br ing- cer tain benefits which are not 
immediately apparent. Fcjr example, society may benefit from an 
active pharmaceutical testing and bertif icat ion program. 
Although rhe informational overheaid may increase, the costs night 
be justified on welfare grounds. The "quality" of our 
information environment may have improved pari passu with-rising 
costs. ^. ■ ' 

A small reprieve is shown in 1974., with a slight upturn from 
the 1973 low of 2.72 to 2.78--about a 2% gain for the:year. 
However, the data are, suf f ic iently ' untersted that not, too iriuch can 
, be said for such .small differences. What is significanc is the 
" persistent' trend over the last 4a years. 

Secondary Productivity and Inflation 

A set of deflators was constructed from the data shown in 
Table 9. 11 (1972=100.00). With the assumption that firms ..were 
compelled to hire more managers and secretaries to perform the ' 
same quantity of tasks as the previous year, .the output price of 
the secondary services increased as product iyity droppe^d. This 
added cost was passed through in the form of higher market 
prices; If industries did not use pass-through pif ic ing r ule-B , 
then the following conclusions do not hold. 

.Table"9.12 links the productivity losse'3 in the secondary 
^ sector with inflation in the overall economy. Column 1 shows the 
• ''GNP deflator taken from the Survey o_f Curre nt Busi_ness. Column 2 
shows the deflator for the socoridary information ^services. Both' 
• series are benchmarked on 1972=100/00. ' 
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T ABLt: CNP DKFI.A TORS AND S KC OriDARY SECTOR DEFLATORS, 1946-1974 











secon: ary^ 




GNP^ 






SECTOR. 




DF.riJVTOR 




DEFLATOR 




d 






e 


t ■ . 


194 6 


43.9 






66 


5 


194 7 


49 .7 






71 


6 


194 8 


53.1 






77 


6 


19^9 


52.6 






71 


8 


1950 


53.6 






75 


8 


19 52 


58.0 






73 


.0 


19 5*5 


59.7 






80 


.5 


1 Q S h 


62 .9 






88 


.0 


1956 . 


66 .1 






86 


.6 


1959 


67.5 






90 


.2 


196 0 


bo./ 






90 


.8 


1961 


69.3 






90 


.6 


,1963 


71;.6 






94 


.4 


1965 


74 . 3 






98 


.4 


1967. 


79.0 






98 


.4 


1969 


86.7 






99 


. 9 


1970 


91.4 






98 


.0 


1971 


96.0 






98 


.2 


1972 


100.0 






100 


.0 


1973 . 


105.9 






104 


. 3 


1974 


116.2 






101 


.9 


a 

Source : 


Survey of Current business, 


/ 


-y 


1976, Vol. 56, 



No. 1, Part II. 



^From i-able 9.11, the secondary deflj^or ej = ^972 t = 1946. .. 1974. 

These nay be interpreted as deflators unde,r ' the asysumption that the 
ratio of ''real" output to secondaj^ outp^ofe^xemained constant. 

An estimate of the secondary sectpr ' s contribution to 
inflation can be estimated using Equation 7: 



(7) 



t+i 



t+i 



wh e r e , d 



t+1 



d is the general inflation in period t to t+1 
t 



- is the inflation due to productivity loss (gain) in 

the secondary sector (difference between the two price 
deflators) • . 

H is the rate of inflation . Wit>-i no change in secondary 
• • productivity, H = the GNP deflator. 
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The difference between- period 1 and period 2 inflation in the 
secondary sector is weighted by the share of secondary output to 
total output. This- weighting assures that the contribution to 
inflation is kept proportional to the size of the secondary 
industries. Equation 7 is subject to the definitional vagaries 
introduced . in Eguation 3, since it cascades the possible. errors 
in the ratio N^/GNP,_ However , it is applied consistently over 
time, so that any errors are "likely to be systematic. 

Table 9,13 shows a decomposition of inflation into two parts. 
Column 1 show's inflation from all causes unrelated to information 
such as changes in the money supply, weather, pcic6 of natural 
resources, union wage demands, etc. Column 2 shows the price 
rises induced by productivity losses in the secondary factor. 
Column 3 returns us back to theGNP deflator for the period , 
shown. Note that column 2 captures the- rise in employee compen- . 
sation to professional, clerical, and managerial workers above 
and beyond their contr ibut ion to output. Since the secondary 
sector is essentially all wages and salaries of information 
workers, this interpretation is quite sound. Productivity of 
professional, managerial, and clerical wprkers has apparently not 
kept pace with wages. 



TA3LE 9.13: INFLATION IN THE SECONDARY INFORMATION SECTOR, 1946-1974 



(PERCENT) 










Inflation from 










Inflation 


Productivity 










From All 


Losses (Gains ) 










Exogenous 


in Secondary 


Total^ 


Period 




Causes 


Sector 


Inflation 


1946 




1947 


5.0 ' 


0.8 


5.8 


19 47 




1948 


2.4 


1.0 


3.4 


194B 




1949 


0.5 


-1.1 


-0.5 


1949 




1950 


0.4 


0.7 


1.0 


1950 




1952 


4.9 


-0.5 


4.4 


1952 




1954 


0.4 


1.3 


1.7 


1954 




1956 


1.8 


1.4 


3.2 


1956 




1958 


3.4 


-0.3 


3.2 


1958 




1959 


0.8 


0.'7 


1.5 


1959 




1960 


1.0 


0.1 


1.2 


1960 




1961 


0.6 


0.0 


0.6 


1961 




1963 


1.6 


0.6 


2.3 


1963 




1965 


1.9 


0.8 


2.7 


1965 




1967 


4.7 


0.0 " 


4.7 


1967 




1969 


7.4 


0.3 


7.7 ' 


1969 




1970 


5.0 


-0.4 


4.6 


19 70 




1971 


4.6 


0.0 


4.7 


19 71 




1972 


3.6 


0.4 : 


4.0 


1972 




1973 


5.0 


0.9 


5.9 


1973 




197 4 


10.8 


-0.5 


10.3 



Differences in addition due to rounding error. 

Source; Survey of Current Business / January 1976, Vol. 56., No. 1, 
Part ir 
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In. the 20 periods covered by Table 9.13, the secondary 
sector was deflationary 7 times. In 1946-47, about 14% of that 
year's inflation rate of 5.8% is explained by a productivity loss 
in the secondary, factor . In 1947-48, fully 30% of the inflation 
(or 1.04%), is due to unrewarded expansion of the secondary 
sector. .:In no case did the secondary sector contribute more than 
1.5% to the inflation rate. But even such modest amounts must be 
tempered against the awareness that nearly a million jobs hinge 
on each percentage point in the rate of inflation. The results 
are paradoxical The bureaucracies offer- employment to millions 
of workers. However , it is the inefficiency of expanding private 
and public bureaucracies that induces a rise in prices, resulting 
in lost jobs. As more. and more information workers join the 
ranks of the 'nonproductive," more and more noninformation jobs 
in agriculture, manufacturing, and services are lost since the 
economy cannot sustain them. The solution is not to dispense 
with the unneeded information workers, as they would merely join 
the rahks of ,the unemployed. The solution is to help them become 
more productive, hence generating employment and output in all 
sectors of the economy. And, to bring the paradox a full circle, 
the most likely source of increased productivity in the secondary 
sector, is computer and communication technology — precisely the 
instruments that' encouraged the growth of iDureaucracies in the 
first place, and precisely the instrument's that have been blamed 
with automation-induced unemployment. 

The computer, it turns out, did not eliminate jobs — it 
created them. But it created jobs for information workers, who 
are not terribly productive. And now the computer is being 
sought as a remedy for productivity losses. A better marketing- 
strategy could not have be^fn invented! 
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Economic Thcow, No.'l, 1969,; and S. Rosen, "Leai^ipin^ by Experience 
as Joint Production," Qaa*Uz*iZij Jow'iyuit of^ Economics, Vol. 86, 
August 1972. 



If a noninformaticn firm should decide to sell some of 
its excess data processing capability to other firms, the 
amount is treated by the Bureau of Economic Analysis as a 
transfer into the data processing industry. This insures 
that revenue figures for each industry reflect only the 
product of their primary industry affiliation. See. Bureau 
of Economic Analysis, Vc^iyUtion^ and Convzntion/i oi thd 1967 
InpLLt'OiLtpuut Study, October_:1974 . 



Joseph A. Schumpeter, Capitatlbm, SocMiLUm and DzmocnRcy, 
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Company, New York, 1966. 
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and P. Polishuk (eds. ), Engineering Foundation , 1976. 
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. . CHAPTER TEN 

THE SECONDARY INPUT-OUTPUT MATRIX 

The purpose of this chapter is to investigate the structure 
of the secondary information sector and show its relationship to 
the rest of the economy. The secondary information industries 
defined in Chapter 9 are built into a 190-order input-output 
matrix- which also includes the primary and non information 
industries. 

Inputs and Outputs of the Secondary Information Sector 

The inputs of the secondary information industries are clear 
and measurable. First, all purchases of information goods and 
services from the primary sector are consumed by. the secondary 
quasi-firms, not by the noninformat ion side of €fre, firm. No 
attempt is made to distritu-e the goods and. services among the 
quasi-firms; but in the aggregate , all information current . 
account inputs are totally consumed by all the qu^asi-f irms . 
Second, all patent rights, copyrights and royalties on 
intellectual property purchased from other secondary inui'stries 
are measured as intermediate inputs. Third, all the employee 
compensation paid to information workers in noninformat ion 
industries appears as a value added input. Fourth, all capital 
consumption allowances taken on information machines and 
buildings enter the quasi-industr ies ' value added accounts. This 
completely exhausts the input stream. 

The outputs of the secondary industries are also clear and 
measurable. The outputs are divided into two types: intermediate 
and final. Final sales, such as royalty exports and sale or R&D 
to the Federal Government, were discussed in Chapter 9, and are a 
relatively minor source of income. 

•The secondary information industries produce two types of 
intermediate outputs, ^-as shown in Table 10.1. First, the R&D 
quasi-firms occasionally produce and sell patents, rights, 
copytiQhts, and ot^er forms of intellectual property to other 
secondary firms. Second, information services are sold on a 
fictitious account to the non inf ormat ion side of the firm. 

Royalties 

Patent and copyright sales reflect transfers between two R&D 
quasi-firms, usua'lly within the same industry- Dupont may sell a 
process right to Monsanto; U.S. Steel may sell a patent right to 
Inland Steel. Firms purchase these information products in lieu 
of investing in their own R&D quasi-firm. That is, a 
manufacturer might face a decision whether to sin'. $10 million 
into an R&D project or whether to purchase r ights from another 
tirm. This decision is far from simple, since uncertainty 
regarding the product (R&D), its appropr iabilrty and its 
profitability are very high. Most firms, especially those 
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specializing in consumer goods, first perform extensive market 
research before embarking on a product development. In some 
cases, however, it is not feasible to wait until a market has 
been discovered before developing a product. And sometimes 
markets are. clearly established, but are inaccessible because 
some other-firm holds the entry-barring patent. 

Institutional issues may impinge on markets in peculiar ways. 
For example, a firm may decide to sell patent licenses r.ot for, 
profit-maximizing reasons in the strict sense (i.e., that tne 
flow of revenues from the sare of the patent exceeds the flow of 
monopoly rent less the expected revenue from selling the patent). 
Rather, patent-rights may be sold off as a way of averting a 
-likely antitrust action on the part of a would-be entrant. Or, 
firms may purchase patent rights simply to build their expertise 
in a competitor's technology only with the intention of ■ 
leapfrogging the competitor who sold them the patent. Or, a tirm 
may purchase a patent right as insurance against another firm s 
entry into the market, again with no intention of itself actually 
entering. For these reasons, quasi-firms may choose to purchase 
intellectual property. In the input-output matrix, this 
transaction is recorded as an inter-firm but intra-industry flow 
of royalties (see Table 10.1). 

Information Services 

The major intermediate outputs of the quasi-industries are 
the multitude of information services sold to the noninf ormatiOn 
side of the firm. The problem is to define the output price of , 
these services, and to create an account on which th^y are sold. 

Recalling the discussion in Chapter 9, we know with certainty 
the input costs of the secondary information industries. If 
these firms were to relocate in the , primary sector, their total 
revenues (T^P) and profits • (77) would be as shown in Equations 



1 and 2. 



(1) trP = p. - q 



(2) 7f^ = p . q - TC 



the total costs (TC^) of the primary firm are. 

Equation 3 is a function of some known Q, which has a 
precise meaning in the primary s-ctor. For example, if the 
accounting quasi-firm were to migrate into the primary sector, it 
.wo"rcompu?e its TC, and produce a schedule of prices for each 
service (Q) . 

(3) TC + = v.L (Q) + r.K (Q) +b-(Q) + c where, 

w.L is total employee compensation; r.K is payments for capital 
services; b is the variable current account input; and c is the 
fixed cost of production. 



^ o ^ 
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We assume that the quasi-firms earn zero profit; that i-s ^ 
their total revenues just cover their total costs. From Equation 
2' we know th^t total costs just equal price t imes^quanti ty in the 
secondary firms. Their prof its T'total cost, and. total revenues 
can be written as follows, . 



(^) 7f = 0 . 

(5) TC = p . q . 

(6) TR^ = P . q = w.L (Q) + r.K (Q) + b (Q) + c 



Even though the secondary f iims do not maintain explicit 
accounts of their prices and quantities sold. Equation 6 shows 
that a fictitious accourit can indeed be developed and measur<^J 
precisely. If tpa quasi-firms are assumed to compete with 
primary sector firms offer i.ng the same^ service, their price: 
schedule cannot vary ' too much from primary sector prices. 
Secondary firms purchase their labor and capital factors of 
production on competitive markets, and are price takers on the 
input side.. On the output side they have more discretion in 
their implicit pricing. Their constraint, in setting output 
prices comes only from the total market price for -the enter- 
prise's goods. Call these shadow prices and set them equal,. 
pP = p ? ; we see' that there must also exist a known quantity, 
qS , if jthe identify in Equation 6 holds. 

Hence, the output price, and .quantity of the secondary 
information sector has a well-defined mean ingr, and is directly 
measurable from data. The total output of the secondary sector 
IS defined simply as the sum of employee compensation, capital 
consumption allowances, and intermediate purchases of goods and 
services. (The fixed cost, b, does not enter the calculation 
since it vanishes when we take the partial derivative of TR 
with respect to q.) These information services can be sold to 
the noninformation side of the firm as if they were products sold 
in 'primary markets. 

: S 

There is some reason to- assume that the output pr ices , p , 
are somewiiat higher than those produced in the market sector. 
First, the pripiary sector firms are in a compet it ive . sett ing , 
wi-th clear (ft) measures of per f ormance . The implicit profits 
generated by secondary firms are buried in the enterprise's total 
profits, and hence cannot serve as a productivity signal. 
Second , bureaucracies tend to act as monopolists — or more , 
correctly — as the strong?r half cf a duopoly or a bilateral 
..monopoly. The manufacturing arm of ai enterprise is a captive 
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consumer of bur ea.ucr atic information sales." 
expected impact on prices as follows: 

"A [multiservice] bureau has a strong incentive to be the 
monopoly supplier of all services which are substitutes.... 
This leads, to a larger budget than the sum of separate 
bureaus supplying the same or substitute service." (p. HI) 

Hence, using the sum of factor costs as a proxy for a 
secondary bureaucracy's output prices tends to undervalue the 
information services by the ^atio of competitive prices to 
"bureau" or monopoly prices. 

Table 10.1 shows a summary of the intermediate outputs of 
the secondary information industries. Column 1 shows the int rja- 
industry sales of royalties; and column 2 shows the intr a - f irm 
sales of secondary information services. 



BUILDING THE SECONDARY MATRIX 

"We now have all the information necessary to build an. input- 
output matrix of the secondary information-sector. We start with 
the basic primary sector matrix shown in a 2-by-2 order. 

Fiqure 10.1 shows the simple ^rtructure of a two-sector 

^ _ . -■. ■ . _• 3 J ..J ^ \- \ 



economy. Cell a 



between the 26. primary information industries. Cell b.^^ shows 
the primary industries' sales to noninformation industries. Cell" 
a <=hows the primary sector purchases from the noninformation 
industries. And cell a^^ the inter-industry transactions 

between the 32 noninformation industries. Associated final 
demand and value added ore completely locked into the 
consolidated accounts of. the primary sector. 



contains '"the inter-industry transactions 



rCHE 10,1: INP'JT-Q-JTr'L-T S^-;i£>UTXC DIAaRA>T SliOWING THE PRIMARY INFORMATION SECTOR 



I NT t: P-MKD I ATEDEMA^JD 



FINAL DEMAND 



I. ?R:y^\HV 

INFOIWvrlON 
SECTCr. 

II. NON- 

SECTOR • 



VALUE 
AODED 



LABOP. 



CAPITAL 



■II 

N ON -IN F ORMAT I ON 



A, 



11 



21 



12 



^22 



« I 



U • LI 

I *> 

V) I M 

S 8. 

U X 

o 1 u 



GNP = $759,388 million 
Output =« $1>424>962 
Primary 292,396 
Non-info 1,132,566 
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TABLb 10.1: OUTPUTS Of TUL' SKCONDARY INrOUMATION 'INDUSTRIES 



($ Millions, 1967) 



NON- IN FORMAT I ON INDUSTRIES 
XOI NAME : 



INTKUMKD1ATI-: DEMAND 



FINAL DEMAf4n 



INTRA- INDUSTRY 
ROYALTIES 
SALFS 



■ INTRA- FIRM 
SALES OF- INTO ' 
SnRViCKf* 



ROYALTY 
EXPORTS 



FEDERAL 
PURCHASES 
OF RtD 



Total Private Sector 



616 



1. Livestock & livestock products 

2. Other agriculture products 

3. Forestry and fishery products 

4. Argicult-ore, forestry, fishery svcs 

5. Iron and feroalloy ores nining 

6. Nonferr&us metal ores mining 

7. Coal mining 

8. crude petroleum & natural- gas 

9. Stone t clay mining t quarrying 

10. Chemical & fertilizer mineral mining 

11. New construction, net 

12. Maintcnanc?e 6 repair construction, net 

13. ordnance and accer;sories 

14. Food and kindred products 

15. Tobacco manufacturers 

16. Broad & narrow fabrics, yarn 6 thread mil 

17. Misc textile coods i floe coverings 

18. Apparel 

19. Misc fabricated textile products 

20. Lunber & wood products, exc containers, net 

21. Wooden containers 

22. Household furniture 

23. Other furniture & fixtures, net 

24. Paper s> allied products exc containers 

25. Paperboard containers and boxes 

26. Printing and publishing 

27. Chemicals 6 selected chc-T.ical prod, net 

28. Plastics 6 synthetic materials 

29. Drugs, cleaningttoilct prepi«.rations 

30. Paints 6 allied products 

31. Petroleum refining i related industries 

32. Rubber and niscellaneous plastics prods 

33. Leather tanning t, ind leath^ir products 
3a\ Footwear 6 other leather products 

35. Glass' & glass products 

36. Stone t clay products 

37. Primary iron 6 steel manufacturing 

38. Primary nonferrous natal mfg. 

39. Metal containers 

40. Heating, plunbingtstructural netal prods 

41. Stairpings, screw machine prods 6 bolts 

42. Other fabricated netal products 

43. engines i turbines 

44. Farm machinery & equipment 

45. Construction, nininrj & oil field equip 

46. Materials handling nach & equipment 

47. Mctalworking mach & equipnont . 

48. Special ind mach & equipment, net 

49. General ind mach f> equipnent 

50. Machine shop prod--:cts 

52. Service inJuutry machines 

53. Elcc ind e^uxp & apparatur:, net 
54; Household appliances 

55. Elec light ing t wiring equip 

58. Misc electrical ir.ach, net 

59. Motor vehicles t equipment 

60. Aircraft and parts 

61. Other transportation' equipn^ent 

62. Scientific & controlling- instruments 

63. Optical, ophthalnic & photo equip, net 

64. Misc nanu'Iacturing, net 

6 5. Tr ..r.sportating t warehousing 

68. El'.c. jas, watpr i sanitary svcn 

69. i-ho I'^t^ai o retai] trade, nc»t 

70. finance t insurance, not 

71. Real estate and rental, net 

72. Hotels? personal rop svcs exc auto, net 

73. Business services, ret 

7S. /.utorobile repair t services 
AmuscfTcnts , net 

fV3dical,educ* 1 svcs ^nonprofit orgns. 
Federal q'^vt enterprises, net 
State ii local gov* r.niy r.-^ri^es 
Irrports 

Bur. i^nor.'i tTiivel, entertain t gift.i 
Of f ico ".uiif^l ies 



76. 
77. 
78. 
79. 
80. 
61. 
62. 



0 
0 
0 
2 

b 

0 

0 

0 

0 

0 

0 

0 

2 
29 

0 

0 
13 
19 

1, 

4 

0 

0 

0 
10 

1 
1 

63 

17 

66 
3 

72 

13 
0 
2 

10 
9 
9 
9 
1 
9 
4 
6 
3 
4 

. 10 
4 

8 
16 
11 
1 
' 3 
20 
9 
1 
3 
34 
12 
8 
1 
0 
4 
0 
2 
51 
4 
0 
8 
3 
0 
0 
0 
0 
0 
0 
0 
0 



227,167 

896 
2,260 
90 
332 
^ 220 
207 • 
381 
2,124 
393 
125 
14,956 
4,157 
3,784 
10,503 > 
724 
1,506 
501 
3,140 
505 
1,475 
74 
853 
334 
3,080 
1,190 
1,067 
3,558 
1,359 
4,040 
597 
2,901 
2,467 
111. 
678 
797 
2,094 
4,445 
2,072 
541 
2,196 
1,576 
2,179 
616 
835 
1,157 
525 
1,905 
1,094 
1,661 
980 
904 
2'rJ.97 
1,196 
890 
670 
4,620 
7,304 
1,227 
517 
125 
1,746 
11016 
3,401 
53,350 
843 
9,435 
2,879 
7,891 
2,294 
1,313 
8,832 
1,565 
2,026 
0 

343 
0 



1,586 



0 
0 

0 . 

0 

8 

2 

1 

2 

0 

0 
13 

0 

0 
84 

3 

2 

0 

1 

0 

0 

0 

0 . 
0 

22 > 

/Q 

39 
26 
^ 3 
154 
14 
1 
0 
10 
13 
9 
11 
1 
9 
9 
15 
10 
11 
34* 
3 
12 
17" 
17 
2 
9 
13 
5 
6 
5 
55 
Ati 
5 

. 5 
0' 
12 
8 
30 
92 
0 

348 
3 

27,8 
0 
9 
0 
0 
0 
0 
0 
0 



7,119 . 



1 
17 
3 
25 
18 
10 
7 
4 
5 
14 
22 
6 
15 
5 
1 

179 
3 
1 
8 
33 
2,653 
4 
10 
2 
3 
2 
1 
0 
0 
0 
7 

172 
0 
0 

110 
0 
0 
34 
0 
0 
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Figure 10,2 shows the simple structure^ of a three -sector . 
economy — ^the pr imary . sec tor , the secondary sec tor , and the 
noninf.ormation sector/ The major difference between the two 
tables is that the noninformation industries of Table 10,1 have 
been torn apart. The noninformation portion now. resides as 
sector III; and the information portion is shown ^.as sector II. 
For each industry in the secondary sector *(j=l. 82) , there is a 
corresponding "other: half" in the noninformation sector 

• (k-1..^82) . , • ; . ' 

Cell, a,, contains the same inter-industry transactions 
between the primary information industries, as shown in Figure 
10. 1. The cell is completely unchanged. 

Cell a, 2 shows the primary information goods and services 
sold to the;^secondar y information industries. It contains the 
same information as cell a^^ 2-by-2 t^able . These 

current account sales represent the "cost of goods" sold by the 
secondary industries, and enter the firm's cost functions. 

Coll a,^ is zero by definition , since the noninformation 
side of the rirm cannot purchase any information resources, from 
outside the firm. 

Cell a^, is zero by assumption, although itcould contain 

• some transactions. The output of the secondary industries 
includes a variety of royalty-type payments . However, we cannot 
determine how many payments were made across industry lines. 
Therefore, .this cell was given a zero value. 

- Cell a^^ shows the transactions in royalty-type payments. 
By assumption, all such transactions occur with a given industry? 
hence, all positive values reside along the main diagonal. The 
contents of the main d iagonal • are given in Table 10.1. 

Cell a^-. shows the intra-firm sales>pf secondary 
information services. The output pri^e of these services Is 
given in Equation 1? and the total revenue is shown in Table 
10.1. The transactions are shown /©long the main diagonal since 
sales occur entirely between two/sides of a firm. : They are 
entirely intra-industr y by definitjion. 

Cell a^T shows the noninformation gooi^s and services sold 
to the primary sector industries (e.g., sheet metal products to a 
computer manufacturer), ^his cell contains the same information 
as of the 2-by-2 table. 

Cell a^^ is zero by definition, since the information 
quasi-industf ies have no use for noninformation goods and 
servicec;. 

Cell a^^ contains all the inter-industry trajisact ions in 
noninformation goods and services. it is the heart of the 



PIGUSE 10.2: INPUT-OUTPUT SCHEMIC DIAGRAM SHOWING TilL SECONDARY INFQRMATlb:j SEC TOR 

INTER«K^-D1ATE DEMAND ' ' MNAL DEMAND 



PRLMARV 
INFOBMATION 
. SECTOR 



q: ■ 
» - 
u 

Q 

0 

o; 



3 



SECONDARY 
INFORMATION 
SECTOR . 



SOS- 
INFORMATION 
SECTOR 



Employee 
Coapensation 

- Other 
Components 




GNP = $195,388 million 
Output 1^653,1 67 ' 
Primary 292,408 

Secondary 236,475 

Non-In£o 1^24,284 



I 

to 




Indicates that the cell 
contains a transaction 
7. value. 



Indicates a miiir. diagonal entry. 



ERIC. 
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nonintormation economy, as c^ll a^^ is the heart of the 
information economy. 

The value-added components of the primary' information sector 
are ex,?.ctly as shown in Figure 10.1 and reported in Chapter;. 4. 
The value-added components of the secondarly sector are exactly as 
reported in Table 1 of Appendix 9 (Vol. 8). The value added of 
the noninformation sector is sftnply the residual. 

The final sales of , the primary sector are unchanged from the 
2-by-2 matrix. The final sales of the secondary sector comprise 
only royalty exports and Federal R&D purchases, as shown in Tablfi 
10.1. The final demand sales of the noninformation sector is the 
difference between the original noninformation final demand (3*^ 
Figure 10.1) and the components that were allocated to secondary 
final demand. 

Impa c t on the Accounts 

Total GNP is unchanged when we move from the 2-by-2 ta6le to. 
the 3-by-3 table. However, total output. has increased by the 
amount of the fictitious intermed iate sale of inf ormat ion 
services shown in cell a^^. Increasing the economy's output in 
this manner in no way affects the interpretation of GNP, since 
all intermediate transactions are netted out of GNP calculations. 
Also, total value added has simply been reallocated between two 
sectors; no new value added is implied or measured. The 0'.ily 
impjact .that— could cause some confusion is that the total 
output/labor and output/capital ratios for the secondary and 
noninformation. industries have changed. When per forjning iinpact 
studies with the secondary matrix, adjusted ratios shoulcl be 
used. 

Demand for Secondary Information Services 

The secondary transactions matrix was built at the 190 order, 
including the original 26 primary information industries^ 82 
secondary information industr ies , and 82 non in format ion 
industries. A technology matrix was then produced and inverted. 

The secondary matrix begins to indicate the pervasive role of' 
information in the production of noninformation goods and 
services. As we, showed in Chapter 9, every industry supports a 
sizable information' resource to design, pro.duce and market its 
wa^es. Intuitively, every demanc3 for a non inllormat ion good or 
service generates a sequence of information activities. At the 

.margin, part of the consumer's price pays for such things as 
'point-of-purchase information exchange, credit card verification, 

'billing and invoice handling, and internal inventory reports. Or 
average, part of the output price pays for next year's R&D, 
product design, last Year's litigatton, government paper flows, . 
meetings and meet ing rooms . 

The relationship between the noninformation and the secondary 
sector is technically fixed in the I-O matrix. In this section. 
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we shall ijfee the matrr'X to unravel the information costs 
generated by every purchase of a non information good or service. 

Noninformation goods cbme jointly with information. Markets 
are set up to buy noninformation goods explicitly, even though 
there is a tacit recognition by both buyer and seller that the 
information embedded within the good has value, and affects the 
output price. But pure markets for information are quite rare, 
and for a variety of reasons information "products " «are not sold 
as such, but are instead embodied in a hard good. ^ 

Consider a $1.00 purchase of gasoline. The h i stor ical costs 
of producing that $1 .00. good may be broken into the following 
components (illustrative only): • • 



TABLE ^0.2: HYPOTHETICAL VARIABLE COSTS OF PRODUCING A NON- FNFORMATION GOOD 



(% OF VARIABLE COST) 

INFORMATION NON- INFORMATION 
COMPONENTS OF PRODUCTION ACTIVITY ACTIVITY 



Oil royalty rights -^0 
Exploration 

Drilling ' • 23 

Shipping crude • "i 

Refining '^^ 

Distribution to retail outlets -13 

General management of all components ■ 20 



Total 



.30 ' .70 



It is possible to conceive of a separate "exploration" 
industry that sells its services to the petroleum industry. This 
firm would engage in various informational tasks — making maps, 
performing seismographic tests, testing cor e /samples , and so on. 
Its output is strictly an information product — an assessment of 
the present value of a prospective investment, with instructions 
on where and how deep to drill • It does nothing in a production 
sense , 

When a final consumer purchases $1.00 of gasoline, he forces 
an indirect requirement for 10 cents* worth of exploration 
services. In an economy where all exploration services were^ 
divorced from the rest of the f.i-m, this would result in an 
inter-indastr'y transaction. Firms do not literally purchase 10 
cents worth of exploration for every $1.00 of sale since oil 
discoveries come in nondivisible units, whereas crude oil flows 
continuously. Firms can ''batch" their exploration activities in 
an anticipation of a smooth (continuous) flow. However in the 
long ron, consumption of oil forces a requirement for an 
in for mat ion service. Oil and knowledge are sold jointly in this 
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sense, althouqh the consurn-:-!; uim": : > ^''^ :ot:^11 

level . 



\" '\rhe second order irulirecf --M-^-: : ' . 1 , r-r^^l !-^^voaij^ tho 

motivation for building t h*:- : : ; >: . mm ii i ;iq for c< 

moment to an industry si r uct. ur , wf:<» r c- t-.ho '•>::' 't --^r t- .U'P. J i rm is 
independent, a firr.t round irH.li:.'--^c't i i f'i--^'*' ^''^^^ ^-xploration 
services leads to a Gocor-id rouptl r -i i t 1 1 Mm a var i-rty ol 
information goods and servicer. wViirh for-.v \-h<} iiipu^:^: of the 
exploration firiii. Computorr, TMnvn *: •-■r- ^ ! 'i--' , ; • , i- v.rv-^p t. t- on , 
testing and laboratory equ ipnif^n * , • : ii^.^- ^- '..i vic'S , otul 

other related ir.duG tr i a.l 1 r oc^^ i v i n - n r- -m* t 'I'-^ni -itid s . Now , what 
if the technology cf oxplot. ol' u.mi r^Jrnl i rhAw.^f- the » -'-w. ot 

the petroleum i ndustry rt^m.ii 
exploration may taKf^ ot^ rU^^p-. 
to .total activit:ies; htMicv it:; ; • • '^i "'i^d 

"services will increase. By r!.- ; :\;-r-\- i - ^-rws 

technical cl^ianc;*^- can 4^^- r^^n.: ilv i • ' ' f v/ 

measured. 

Another example' of joipt p^. ^:rv : • .--i'.- ':-\:^\ ■ xS-ccu nqy 
electronics. I.arqe real- i r:^••-•':': m;:, : i i . •■ ':. -y ' ^i- t:}:^t 
squeezes ton-s f thousar.t'i::: ^ r .■ i i ■ r i .v 

chips. The proce5:5j i-'juir-:* ' 
truckful of^ s;and ic/::l:oi:*. - 
ye a r ^ worth .of c o n^, :i li r. c • r: l - i i ' 
. tremendous amount- of i p i ^ i a I ■ 
acquisition of k p.*; w 1 ed':^.- t. '-.'^ 
control. Once t::e pv c^c :r 
inexpenr-ivo to picdu'.* A i 
information .^rT^r.ocli -r^^c^ :i\ -rh- 
man u fact ur i nq . 

A third exn:i::;] - i ^. i 
compl.ica ted tict--!, f::r/ i : 
large co^po:v^r.t i" ~ j i:: i 

pur chas*"^ ^-r;-^ rcr.] « 
That ir, . th" i. r • \- 
less t inv I ^i: > A f: 

inf or mat lor. is r» etj: - i • " V 

Th^^' ;-ei^ I • L L ^ t ; . ' 
r epl aceir'';-n t , of ru.:^ ."m; r. v; ! •: m 
component or syster; viTir -xln- '.1 
Automation can be cxplir. i^. lv 
example. if a ^•;lchi^^' nianLil-^' 
autorr.atiC :racri i r:'"":^ , ^'is :nr>:e. 
pur^chase cornpur ^: r (>c -.'or ^i. • 
build P&O lairs, and se e:- . 
automate, its in;:e:: :;'?e.-^:: ^ 
be mode]«^.'d int^^ t:;-* •': :^ v ■.■ 

^v.ot\\ e r u'i p :^ ] 1 c i *■ i " p. ' ~. ' ■ • . 
overhead \:or.tr :A n;- i : ' ' 
modern coroora^ i e- . ' :: 
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) / ; . . 

bureaucracy. Recent innovations in computer processing and 
telecommunications have not yet proven effective in reducing the 
cost of managing and information processing. However, by ' 
anticipating improvements in this type of .technology, selected 
secondary industr ies can be modeled to reflect changes in their 
inputs. For example, a noninformation industry with extensive . 
commitment .to computer communications, teleconferencing, and 
office automation has a completely different secondary 
information industry compared to that of a conventional industry. 
Also, various combinations of information labor . and capital 
.>{e.g., one operator plus word processing machine' less tvo typists 
and two typewriters) can be modeled and the changed requirements 
for primary sector industries derived. 

Estimating Generated Demand for Secondary Information Services , 

The secondary information matrix 'gives us a direct way of 
measuring the secondary information requirements "forced" by a 
purchase of a noninformation good. 

Equation 7 below illustrates a three sector system showing 
the primary, secondary and noninformation sectors (see Figure 
10.2). The coefficients inside the square-matrix (c^-) are the 
inverse of the A matr ix , "^shoving the total output reduirement 
per dollar-of del.ivery to f inal demand . The D's are the final 
demands for each sector's output; and the X Vs are the^-total 
outputs for the three sectors. 

^All zero cells follow the assumptions discussed previously. 
In fact, when the transactions table is inverted, all zero cells 
take on very small positive values. (See Appendix .10 (Vols. 4, 
5) for the 190 order A matrix and its inverse.) Also/ even 
though the final demand for the secondary sector services exists, 
we shall call it zero for illustrative purposes. 





c 

11 


c 

12 


0 








^1 


(7) 


0 


^22 


^23 


• 


0 








^31 


0 


c 

33 




°3 







^ Carrying out the matrix multipMcat ion shown in Equation 7, 
we immediately see that the secondary information se-rtor '^as a 
positive output, X^r even though its final demand is zero. 



X = c D 
1 11 1 
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+ 0 + 



(8) ^2 



X 

3 



+ c D 
23 3 



^31 ^ + 0 + ^33^3, 



When a final-demand sector (e.g., personal consumption) buys 
a noninformation good (e.g. , prescription drugs) , a requirement 
will be generated by the noninformation side of the pharma- 
ceutical firm for a variety of information services — R&D, 
testing, advertising, and so forth. The entire noninformation 
se.ctor will generate a demand equal- tX) - c^-^D^ . 

This formula allovs us to measure the , genera ted to^t-al output 
of each secondary inf or^nat ion industry. An interesting statistic 
showing the rehat ionsh ip be tween noninformation f inal demand and 
secondary information output is simply ^23' since 



(9) 



23 



c 

, 23 3 



The secf?ndary matrix uses ten final demand sectors (D3j, j = 
l...iO). Wc can derive secondary output generated bv each' of the 
t..'n final-demand factors (See Appendix 10 (Vol. 3)). -We can 
also determine the component of secondary information, h]_ , 
cjenerated by a $ 1 . 00- purchase of every noninformation consumer 
good. Table 10.3 shows the statistic for c; seiectaon of comn-.on 
con3'*.mcr goods -.nd services'. Colu.nn 1 shows the secondary output 
qenerateJ by personal consumption (C23D3) ; column 2 shows the 
pfjrscaal consunrtion expenditures (03); and column 3 shows the 

statu Stic hi , which is interpreted as the " tota 1 information 
ccT.nonent er.be dded in the price of a noninformation good cr 
ser V i ce . " 



•J • ' 
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TABLE 10. 3 ; ' 

T OTAL SECONDARY INFORMATION REQUIREMENTS GENERATED BY PERSONAL CONSUMPTION - (PCE) 
\ OF NON-.INFORMATION GOODS AND SERVICES 

($ Millions, 1967) 



SELECTED NON-TNFO INDS 



SEC6NDARY 
OUTPUT 
GENERATED BY 
PCE 



TOTAL 
PCE FOR 
GOOD OR 
SERVICE 



INFORMATION ' 
REQUIREMENT 

AS % OF 
OUTPUT-. PRICE 



Total Non-Info PCE . ' ■ 


'139,225 

.J 


394,856 


Subtotal FCE 


87,371 


268,188 


Goods 


27,264 


' 135,125 


14 Food & kindred products 


9 , 682 


60,974 


15 Tcuacro manufacturers 


624 . 


5,2/0 


18 Apparel 


2,986 


16,246 


19 Misc textile products 


391 


1,983 


22 Household furniture 


683 


2,2«9 


29 Drug rClean , toilet preps ^ 


3,422 


7,293 


31 Petroleum refining & rel 


2,047 


10,194 


34 Footwear & leather prods 


657 


3,659 


54 ..Household appliances^ 


919 


3,538 


59 Motor vehicles f> equip 


2,515 


15,822 


61 Other transport equip^ 


248 


1 ,078 


63 Optical , opthalmic equip^ 


104 


. 317 


64 Mlso mfrn (non*durable) " 


1,383 


4,213 


Services 


60,107 


133,063 


65 Transport fi. services^ 


6,461 


11,396 


68 Electric, gas; water, 


2,62G 


13,935 


69 Wholesale & recall trade" 


47,853 - 


95,836 


7 5 Automobile repair 


1,926 


8,069 


76 Amusements (non-info)^ 


1,241 


3,827 



35.3 
32.6 
20.2 



15.9 
11 .8 
18 
19 
30 
46 
20 
18 
26 
16 
23 



4 
7 
1 
9 
1 
0 
0 
5 
0 

32.8 
i2'.8 

^5.2 

55.7 
18.8 
49 .9 
24 .0 
32.4 



vacuum cleaners, sewing 



f Includes draperies and curtains. 

^includes gasoline, kerosene, & heating fuel etc.. 

^Includes cooking, lot r igerating , laundry equipment, 
machines, electric housewares, etc. 

Includes motorcyclu-s , bicycles, tr^.iler coaches. 
^ Includes ppth-ilnic qoods only; photographic equipment appears in the primary 

i nformation . sector . 
^Includes jcwelery, silverware musical instruments, games, toys, sporting 
-goods, brooms and niisccllrineous-consiimer goods. 

g - ■ . - . 

. Ihclu<ibs.^i"YliTs€j,- train, railroad, bus and related transportation services. 
^Inci^jdds the trade, margins on the sale of non-information goods only. 
^ Includes ail air.uscr^.cnts except motion pictures and theater. 
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In 19C7» around 35 cents of every consumer dollar paid for a . 
.variety of information services assoc iated with inventing, 
designing, planning, and marketing the product. The other 65. 
cents paid for all the noninformational- activities , such as^the 
materials, machines, energy , transportation , warehousing, and so 
on^ (For Qur representative sample, the ratio was 33 cents per • 
dollar for information.) Tobacco manufacturers embedded the least 
inform'ation in a dollar purchase, at 11.8 cents. The informa- 
tional content of food and kindred products was 15.9 cents per 
d liar. Apparel showed 18.4 cents worth of secondary information 
per dollar. Drugs and c-leaning and toilet preparations embedded 
4r>.9 cents of information per dollar. Note that these ratios arc 
'A producer ' s prices, not counting the markups imposed by the 
:.jtail and wholesale trade. The 47 cents in this case paid for 
^he -xtensive R&D, marketing studies, and direct advertising 
.aced by firms such as PrOctor and Gamble and Lever Brothers. 

The informational costs associated with retail and wholesale 
trade are shown in Industry #69, and amount to 49.9 c^nts p3r 
dollar. If we assume that the trade margin is ordinarily 100%, a 
consumpr buying a ?2.00 tub^ of toothpaste pays the following 
, hidden prices: 

0 

" " TABLE 10,4: INFORMATION CONTENT OF A $2.00 PHARMACEUTICAL PRODUCY 









SECONDARY 
INFORMATION 
COMPONENT 


NON.- INFORMATION 
COMPONENT 


Tra4e mark-u^ 


$1. 


.00 


0,499 


0,501 


Producer's price 


1. 


.00 


a, 469 


0,531 


Total consumer's price 


2 


.00 


0,968 


1,032 


' ^ 



/ 



Slightly less than 97 cents of every $2.00 purchase pays for 
either the rjioducer's or retailer's informational requirements. 
The other $1.03 pays for the matter and energy component. 
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-Xhe output of the secondary information industries includes 
advert^ing (purchased from the advertising industry) as a 
current a^fcount input, and therefore as par.t of the.^output price 
of its services. Since advertising can be a'^'^jpr item in the 
market information system , a sei-rrate accounting of the secondary 
services net of advertising was developed. Table 10v5 shows the 
co-compcnent of h, that oj: iginates with advertising /^and the 
portion o^f h, that represents pure information service^ 
production. Before the derivation was computed, the industry s 
total advertising expenditures were allocated between Advertising 
directed ft households (PCE) and advertising directed at \ 
intermediate demand. This allocation is the ratio of total 
personal consumption e'xpenditures to total (intermediate plus • 
final) demand. The procedure assumes that firms direct their 
advert::s.ng either to other firms or to households depending on 
the relative shares of intermediate and consumer demand. ^That 
is, if 80% of a firm's revenues is generated by personal 
consumption expenditures, we assume 'that 80% of its advertisiag 
budget is directed at households. Hence, the total secondary 
output originating with household demand should be reduced by the 
amount of advertising, to reach the "pure secondary services" 
shown in Column 4 . 

Table 10.5 shows that °ar-ound 2.5 cents of h^ is allocated 
to advertising, 'and the rest is for other secondary services. 
The pharmaceutical industry , J29 , shows .the highest ratio— 13.3% 
out of a total h, of 46.9%. Industiy #19, apparel, advertises 
least at the producer's level. (Remember that retail stores, not 
necessarily the manufacturers, engage in direct advertising.) 
Overall, 34 cents of each consumer dollar pays for pu^re secondary 
information services, net of advertising. - 

Additional Results 

■ The information requirements "forced" by noninformation 
purchases can be estimated in several ways. For example, one 
could estimate the requirements forced by other firms 
(intermediate demand), by governments, by personal consumption, 
or by exports. These data are readily available by using the 
primary and secondary tables in different ratios. One of the 
most intuitively appealing ratios" is 'shown in Ta^.e 10.6. The 
output of the^'secondary sector net of sales to final demand 
(e.g., R&D and royalties) appears in the numerator. This is the 
pure intra-firm production of information. In the denomiJiator , 
we plare all demand for that industry ' s output . The ratio, then, 
shows the size cf the information : activ ity generated wi-^hm firms 
as they meu^t botn final and intermedi^ate demand. 



TABLE 10.5: DERIVATION OF PURE SECONDARY INFORHATIOrSERVICES C 


NET ADVCRTIMNGl 






($ Millions, 1967) 


li) 








COST OF 




NET OF ' 






■ADVERTISING 


f-DVERTISING 


ADVERTISING 


■ 




uihlcted at 


COMPONENT 


(PURE INFORMA- • 






nUUStHOLDS 


OF 


TION SERVICES) 


' Selected industries 


0, /D/ 


5,223 


1.4 . 


•33.9 


Total Goods 


3, /iJ 


3,334 


Li 


lU 


14 Food & kindrci products 


2,044 


. 1,393 


2.3 


13.6 


15 Tobacco mannf APfiirprc 


, 327 


217 


4.1 


7.7, 


IB Apparel 


144 


104 






15 Misc textile nrndiirfii 


lb 


1 


0.3 


19.4 


22 Household furniture 


5/ 


43 


1 0 


ii.l 


29 Drug, clean, toilet preps, 


1,680 


974 


13.3 


33.6 


31 Petroleum refining & rel. 


iU 


'122 ' 


1.2 


18.9 


34 Foptwear & leather prods. 


48 


41 


' 1.2 


16.8 . 


54 Household appliances 


263 


174 


4.9 ' 


21.1 


59 Motor vehicles & equii * 


284' 


103 


0.7 


15.9 


' 1 Other transport equipment 


, 26 




0.4 


22.6 ^ ' 


• ■ Optical, opthalmic equip. 


69 




4:7 


28.1 


•A Misc mfrg (non-durable) 


219 


103 


2.4 


30.'i ■• 


Total 'Services 


3,074 


1,889 


u 


■ da 


65 Transport 4 services 


278 


60 


0-.5 ■ 


' 56.2 


68 Electric, gas, water 


56 


. 21 


■0.2 


1B.7 


69 Wholesale & retail trade 


2,461 


: 1,648 


1.7 


48.2 


75 Automobile repair 


38 


21 


. 0.3 


23.6 


76 Amusements (non-information) 


241 ■ 


139 


■ 3.6 


23.8 



1 : 

a 

Prorated by the amount of personal consumption expenditures to total output. 
Secondary output less advertising divided' by PCE for the good or service. 



I 

(0 

0 
H 
I 
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T^IKORVATIOS. HrCl-IhKHKS I-S r.KNKRATFD RY PrMAND FOR HON- 1 NKORMAT ION COOPS t SRRVICr? 



INDl'i.TRV 



CKNTS PER $ 1. 00 Pn^AND^ 



1. Livf$tocX livtslvcV. prcxJvJCts 

2. OtV»r rtqr'icultari- jito.Jucts 
J. Korcr.try f ishnry^^^iJ'^ducts 

4. AijricuUure.forc'itrv.fishory Hvcs 

5. Iron fvcorilloy ores mininq 

6. Nonfrr>ou'J wtrtl Olua nining 

7. Co4i TT^ininq 

8. .CiudiJ petroleum iKiturcil qas 

Sionf clay mini'ui '. qu.irrying 

10. Chomical fertilizer mineral mining 

11. New construction, not 

12. Mointcnancf rep.iir construct ion»net 

13. Ordnance 6 cessories 
14.. rood kindred prtKlucts 
15, Tob^icco rwinufactrtrct s 

16: nro.id L n.-iri ow f.ibr ics , yarn&thread 
Misc textile yoods floc^r coverings 
Appari? 1 ' 

Hir.c fabricated ^textile products 
LurJfct r & wood prod, cxc conta i ners » net. 
Wooden containers 
Household furm tuie 
Orhur furniture. i fixtures, net 
I'.iper allied prods exc containers- 

25. Paporboarcl (tontaint-rs & boxes 

26. Printing £ publishing 
CSicnicals & sel chirn prod, net. ■ 
Plastirn f. synthetic r..iterial5i 
Di 'JqLi .cleaning&toilet preparations 
Paints & allied products 
Petroleun refining & relateo industries 
Rutibrr t mi sc*2l lan«?ous pUistics orods 
Leather tanning & ind leather oroJs 

l'4v^Footwoar i other leather products 
"iS.'Gl^tis i glass products 

36. Ston<r"""S^lay products 

37. Primary i>oqfc steel nanufac* uring 
Primary nonfcYcQus n^.etal mfg. 
Metal containers 

Heating, plvLTibin.-jistru^turjil metal prod 
Stanipi nqs , screw machine" prods ibo Its 
Other fabricated rrx'tal produ&ta^ 
Fnqi nes M turbi ncs . ^--^ 

Farm nac^Tiner^' & equipment 
Const ruct ton ,ni nmg , t.oi 1 field equip 
Katei-ials handling mach 4 equip 
Metalv:;rKing mach & equip 
Special ind' nach & equip, net 
General ind mach & equip 
50. Machine shop products 

52. Scrvicv industry r-ichinea 

53. FAcc ir.d equip 6 apparatus, net 

54. House-hold appliances 

55. Elec ligliting wicinct equip 
5B. KiKC cK'Curical nach, net 

59. ^:oLc>r vehicles & cqui-p 

60. Aircraft and parts 

61. Other transportation equipment 

.,62. Scientific b control 1 ir.g instruments 
6 3 . Opt 1 ca 1 , opht ha Ir I c f.ph:) to equ i p , net 
■ 64. Mir.c manufacturir-'j, net 
65. Trjnsportating 4. warehousing 

68. Elcc, gas, water & sanitary svcs 

69. Wholesale & retail trade, net 

70. Financ*.* insorar.ce, net . 

71. Rc'jl estate and rent."^l, net 

72. lloVr-ls.-prrsonalfcrop svc". exc auro.net 

73. H'jsinf'f^si i,crviL.cs, net 

75. Autor-^ jbi le repair & services 

76. A--ri'. ''/'nt.n , r.et 



17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 



27. 
28. 
29. 
30. 
31. 
32. 
4.1. 



38. 

39. 

40. 

41 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 



77. Mftur jl, e'luc'l ':v.'.'-. inonprof it orgna. 
Ff;:l..' r.» 1 govt ento rr-r i f.cs , . no t 
Str«r<' & local govt ontn prises 



7H. 
79. 
80. 

■81 . 
82 . 



Of 1 



i\t>^'£ t rave 1 , 
c;.- supp I les 



or.te rt a in L gi f ts 



.03 

.08 * 

.05 

. 13 

.13 

.13 

.12 

.14 

.17 

.12 

.22 

.27 

.35 

.12 

.09 

.09* 

.11 

.14 

.12 

.11 

.14 

.17 

.19 

.24 

.20 

.64 . 

.16 

.16 

.33 

.21 

.11 

. 18 

.10 

.16 

. 2 1 

.19 

.14 

.10 

.16 

.18 

.17 

.17 

.16 

.17 

.20 

.•21 

.21 
.25 
.17 
.26 
.22 
.22 
.23 
.11 
. 33 
.16 
.29 
.27 . 
..23 
.22 
.09 
.42 
.70 
.11 
.15 
.83 
.16 
. 23 
.37 
.50 
.21 
.00 
.03 
.00 



ir- T^n»^ r< pt» <?» nt!» ln^.»Jrrr,#•di'^te serondar/ Information output 
r'd ly tfjti' Mr.il dorind for t.hc noni n f orm.« t. ion good or service. 
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FOOTNOTES 



W.A. Niskanen, BuKQjxac^ctj and K^pxt6^\^tativ^ Gov\irmen.t 
Aldine-Atherton, Chicago, 1971.. See Chapter 11, "The 
Multi-Service Bureau." 



Niskanen, ibid., p. 61. A numerical example of ' his 
model yields the following results: 

EQUILIBRIUM LEVELS OF OUTPL'T FOR SEVERAL FORMS OF ORGANIZA'TICNS 
FACING THE SAME DEMAND AND COST CONDITIONS 



• $, equilibrium values) 





MONOPOLY . I 


^->i-- . 

COMPETITOR 


BUREAU 




Uniform 


Discriminating 




Uni form 


Discriminat inq 


Output 


50 




100 




200 


Total revenues 
Average revenues 
Marginal revenues 


57,500 
150 
100 


8,025 
144 
89 


10,000 
100 
100 


19,444 
117 
33 


20, 000 
100 
0 


Total costs 
Average costs 
Marginal costs 


4, 375 
88 
100 


4,553 
82 
89 


10,000 
100 
10 0 


19,444 
117 
158 


20,000 
100 
. 125 


Profits 


.3,125 


' 3,472 


0 







Service units , 0. 



Bureaus produced a higher output at higher marginal cost than 
discriminating monopolists. Both were "less efficient" than 
competitive firms. 
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CHAPTKi^ll 
THE KLEMEMTi' or I NFOHM'.TION POLICY 



We 



have now comr.letod a broad .tour of the information 
economy. To some, only the rough contours have been 
explored. To ethers, the level of detail has been 
ponderous. Wo have seen that the information activity is 
immense, touchina every aspect of economic lite. One 
puroose of this Chat;ter is to reflect on the impl ^.cations 
of our economy's voracious appetite for informatic ■ yoods 
and services. - In particular, I shall focus cn the policy 
issues stem:niny from new aoplications of information 
technology. ■ 

The seconc purpose of rhis Chapter is to offer two 
r.'Oomn;endav.ions: one reqarding Executive reorganization 
in resoonse to , inf orraat ion policy issues; the other 
regarding the wisdom of institutionalising the measurement 
of the information sectors. 

c 

An Infor mation Policy Eramework 

By 190 7 ,. economists and social historians realized 
that the industrial economy was in full swing. The basic 
industrial techno loay had been invented a half century 
before, developed a quaicer century before, and was then 
dLF-'usma rapidly to all sectors of the economy. By 1907 , 
social patterns had begun to respond. New industries, new 
products, new services, new occupations, new lifestyles - 
■an v,-ere propelled by the force of a technological revolution. 

ny"l'a77 only 70 years later, we. are entering another 
phase in .ecor.omi c history . We are just jn the edge of 
becoir.ing an information economy. The information 
teohnoloaies computers and te lecomKiunications — are 
(The main 'engineo of" this transformation. .And we are now 
seeinq the growth of new informat ; industries, products, 
servic^-'S and occupations which ?r... age new workstyles and 
iifestylcs based on int- nr.ivc use of information process^.ng 
aad communication t-jchni.iues . 

The foundation of the industrial economy, the central 
fact at the core of that great transformation, was tne 
ability to harness energy, exploit its power, and , manipulate 
matter' Energy becanie our slave. Matter was dissolved ana 

■ reshaped in'any image for which we ^ound use or pleasure 

■ TO expand our new power, we built an elaborate ^- "-^.^^^^ruc tur. 
that spanned the continent and connected svery state ana town. 
5e built an enerqy grid to distribute electricity; wejouilt a 
highway n.-twork to aive us physical mobility; we bui.. a 
rtairoad svstem to speed raw commodities and f.in.ished ,oo.:. 
-r-m prodac^r.^^ to consumers. £)ur country became .igntiy 
integrated into a unified industrial economic system. 
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The foundation of the information economy, our new 
central fact, is the computer. Its ability to manipulate 
and process • information represents a profound departure 
from our modest: human abilities. The computer is one 
essential component of the i>ifovmation infrastructure, ' 
The other member of. the infrastructure is the telecom- 
munication network.- The telephone lines, microwave 
stations, satellites and frequency spectrum are the 
analogs to the elebtrical and transportation grids of 
the industrial economy. Whereas mobility in physical 
space is achieved through roads and railways, mobility 
in information space is gained through -the telecommunication 
network. 

Our*' concern with information, then, is simultaneously 
and inextricably linked to computers and telecommunications . 
Today's methods may net include information technology; but ■ 
tomorrov(,' s will. .Wherever information is produced, stored, 
manipulated or distributed, information technologies will 
eventually be used. The ordinary typewriter is quickly being 
replaced by a "smart" terminal? the U.S. Postal Service is 
being invaded by in.formation machines; ordinary retail stores 
are being transformed by exotic, looking light pens and 
computerized cash registers. 

The rapid diffusion of computer and communicatior. 
technologies carries tremendous force, as evinced by the 
changes following the diffusion of ^industrial technologies. 
With each new application of information techno^logy, economic 
or social tensions may surface. .Some might be resolved by 
market forces, common sense or luck.. But many more, not ■ 
easily soluble or analytically obvious, will rise to the 
level of policy issues. 

"Ver tical" Policy and "Horizontal" /Problems 

[■./ 

When the iii'iustrial economy came of age, the engine 
and the highway crombmed to form 'a powerful industrial 
infrastructure. Transportation policy, at that time, 
focused inwardly on the competing claims made by owners' 
of' alternate modes of transportation. The railroad, truck 
and barge industries fought with each other .for market, 
ohare, building cartel arrangements that were later struck 
down by the Department of Justice (and reestablishe.d by the 
ICC under a new guise..) The internal problems of the 
transportation sector dominated our national transportation 
policy. The horizonta^l effects of transportation policy on 
other sectors o.f the economy — such as agriculture, mining, 
manufacturing and trade — v;ere' relegated to second place. 
Once the competing claims were resolved, the chips fell as 
they may, and the rest of the economy adjusted. 

If the interindustry effects of transportation policy 
were treated casually, then we can safely say that the non- 
market effects were totally ignored. Hardly a word was 
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The inventory of iiuportaut research topics regardinc 
th'^ "vertical" problems of the information infrastructure 
is lengthy indeed. And unless v/e hdve educated ourselves 
about the many critical technical, economic, legal and 
political issues, policy making will suffer. ■ 

But even that is not enough. To stop there denies a 
fundamental insight about the nature of new technologies. 
The important policy issues are not just internal to the 
ownership and iranagement ■ of the information infrastructure. 
(The analog to transportation policy in 1907 is clear^) 
The .problems arise when the computer and telecommunications 
combine into "information technology" and invade other 
sectors of the economy. It is the external effects of 
information technology which today beg attention. 

No portion of the U.S. economy is untouched by 
information technology. -Wherever people produc e-.knowledge , 
communicate ideas , make decisions , write letters and 
generally do what humans do best — manipulate symbols — 
information technology is lurking nearby. Some sectors 
of the econojnniy have already been deeply influenced by 
information machines — banking and finance for one. 
Others, such as the dentists* office, are less prone to 
drastic >change. 

The leading argument is that the impacts of information 
technology (horizontally) across all other sectors of the 
economy are too important to be left to technologist*:,. 
Decisions that are made (vertically) within the communication 
policy and business worlds can affect many external 
constituencies, whose voices and concerns are not always 
heard by those making decisions about information technology. 
When we restrict the scope of policy attention to the pitched 
battles and fireworks within the telecommunicat ions-cum~ 
computer world, our perspective is too narrow, and society's 
interest is not properly servedc 

The Elements> of Information Policy. 

First, a definition: Tn formation policy attends to thp, 
i ij o u e .? p a i s c d b y t h combine d e ffe cts of iyi formation 
t e a h n a I o j ics ( j o r:p u t c r j and telcco rin unica tions ) on markat 
a n d K o nra 7*kc t ev en t s . 

A national, information policy has not been devised, 
nor has the appropri-a-te- governmental machinery been bu.i. It. 
In this section, we identify the elements of such a policy, 
and suggest a principle for its formulation. 

In the introductory Chapter, we saw an, abstract of the 
information policy framework. Here, we add detail and 
specifics. The framework reveals a flow of impacts, issues 
and decisions that revolve around information technology . 
(Figure 11.1 is ah -expansion of Figure 1.1). (A) The causal 
engine in this policy world is information technology, and 
the new capabilities that it offers.^ (B) Private and public 
decisions regarding the information infrastructure, coupled 
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with demand from the rest of the economy, result in many 
new applications of information goods arid services • 

(C) Each application may give rise to a cluster of 
economic or social conflicts, at the level of market 
division, economic efficiency, social equity or ideology. 

(D) Some conflicts are resolved by the dynamics of market 
discipline, and require no government intervention. 

(E) . Dut,. where the market cannot remedy inefficiency or 
inequity, the issues rise to the leyel^ of "information 
policy," and require political mediath^n. (F) Here, the 
general framework of information polity suggests a specific 
architectural component. • The many issues generated 
horizontally by information technology necessarily implicate 
numerous Executive agencies. At present, no mechanism 
exists for coordinating the preferences and plans of the 
relevant actors. Hence, we may find the Federal Reserve 
Board and the Treasury planning EFTS networks without 
regard for the U.S; Postal Service initiatives in electronic 
mail. Or we may find both EPA and the new Department of 
Energy building parallel information monitoring systems 
without coordinating their plans. Or we may find that 
plans for a Federal data* network carrying IRS and Social 
Sec^.rity information are proceeding without attention to 
privacy statutes. 

.4 policy coordinating mechanism is lacking^ and is 
featured as the main recommendation of tJzis study, In 
"shorthand, we call it an information policy "Forum." 

«;) " Finally, certain information policy decisions 
may feed back to decision- makers in the infrastructure. 
The horizontal (ur,er) community may realize that it is 
precluded from offering certain services becauije of 
institutional rules in the vertical (supply) sector. 
Alternately, the horizontal community may bring prospective 
requirements to the attention of the vertical sector.. The 
Forum would again play a coordinating role, hy bringing 
such feedback to the shapers of the infrastructure. 

The heart of the story centers on the new 
applications' of information technology, the policy issues 
raised by these applications, and the loci of Executive 
responyibility for meeting those issues. We have adopted 
a simple form of " tecnnology assessment" to trace the new • 
uses of information technologies across • several major 
sectors of the economy. The purpose of the exercise is 
to demonstrate that information technologies., are transforming 
the way things get done; that some of these transformations 
raise thorny policy issues; and that the loci of Federal 
responsibility are widely scattered and disorganized. 

The exercise is divided into three parts. First , we 
look at the impact of information techrtology on its close , 
cousins — those industries which we include in the primary 
informatio-- sector" (Table 11.1). Second , we look at the 
impact on unrelated sectors, those which we call "noninforma- 
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,tion industries" (Table 11.2). T hird , we look at the 
impact o-"gene£^al social processes, suCh as governance, 
the office and the home (Table 11.3). 

This technology assessment is panoramic; it does • 
not pretend to achieve depth or accuracy. Such a study 
could be done, but falls outside the purpose of this 
work.'* Our main intent is to show the wide domain 
covered hv information policy. (Note that some of the 
policy issues raised by applications of information 
technology are new, others ar^ not. For example, EFTS 
policy did not arise before tecfinology gave birth to a 
host of problems; but the issue of velocity has been 
with us since Irving discussed it m the 1920 s. 

Information policy either emerges de novo , or casts old 
policv issues in a new light. It is often an organizing 
perspecti.ve,-Temphasizing the informational aspects of 
preexisting problems.) 

So far, our discussion of information policy is 
firmly -rooted in technological change. We chose to lay 
aside the purely ideological issues, and instead to 
focus on those issues which are born of deeper currents 
in economic life. This perspective assumes technology 
as the major engine of economic and«ocial change. 

A completely different approach to information 
policy focuses primarily on the non-technological, or 
ideological, issues. For example, government information 
distribution policy is not necessarily influenced by 
information technology. Agencies such as the Census, 
EPA, FTC, OSHA and HEW gather volumes of potentially 
sensitive information. The decision over which data 
should be gathered is often political. So is the 
decision over which data should be distributed publicly. 
-The implementat-on of 1st Amendment, Freedom of 
Information, Privacy, and "Sunshine" statutes is 
precisely at the center of essentially non-technological 
information policy. Such policy is ideological, directly 
addressing the tenets of .republicanism and accountability. 
We would err grievously to suggest that all information 
policy has technological roots. In fact, some of the 
most insightful debate about the future course of our 
society occurs at the ideological level. 

nur . s not a wholly materialistic argument, and 
there is ample room for political debate. A centr^^l 
feature of information policy is that political 
preferences can help influence the technology and 
cause it to take shape along ideational lines. In this 
crude model, ideas influence technology; but the technology 
eventually determines economic reality. For example, a 
high-level policy mioht be taken to encourage the provision 
oJ (horizontal) information services as a desirable direction 
for U.S. economic development. Tne specific technical 
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recommendation, tied to the policy^ is to ensure that data 
networks are "open" — i.e., along the common carrier 
concept rather than proprietary. This point is 
especially salient in the case, of EFTS networks. If 
su,ch networks were wholly owned by private financial 
institutions, then competing service providers would 
be unable to pass the ei:itry barrier associated with the 
initial- high capital investment. If. all EFTS networks 
are common carriers, then any provider of financial (and 
related) services could gain access to a wide national 
market. 

Or, if a "horizontal" policy decision were taken to 
propagate information service delivery to rural parts of 
the country as quickly as possible, a "vertical" policy 
would emergy: that thq. various common carrier entities 
(AT&T, specialized bommon carriers, VAN's, satellites) 
are required to interconnect universally. The effect of 
such a policy would to ensure that a rural town would 
gain access to the national data network if any of the 
common carrier entities^.^ en tered the region. \^ 

The connection between ideology and technology is 
also apparent in the field, of privacy protection. Invasion 
of privacy is not a new legal or ideological issue — it 
dates back to English common law, as spelled out'in an 
1890 Harvard Law Review article by. Louis Brandeis.\6 
But the potential for mischief and damage has been 
immeasurably heightened by new\ inlormation technologies. 
Seemingly innocuous systems, subh as efficiency-minded 
computerized medical . files can be sadly abused with 
relatively little effort. The perpetrators often: act 
with impunity, as the act of "theft"\does not physically 
capture the data base, but only thd\^i\^formation . 

A horizontal policy decision ^i^^saf eguard personal 
privacy (e.g., in finance, insurance, educational, medical 
and general personnel files) ultimatel^N. f^duce^ to vertical 
decisions regarding control of and accesrN^o the mformatio 
technologies. The vertical policies focu.3 'on issues of 
computer and transmission security and liabMity. But 
neither perspective completely solves -the problem. 
Institutional sensitivity must be coupled with^ technical 
-design if the privacy problem is to be solved. ^The 
horizontal and the vertical (or the ideological \and the 
technological) must work together. \ 



The following section reveals that the opportiini ties 
' for policy coordi^.ation are enormous, and ripe for harvest. 
To seize the opportunity will require some reorganization 
of the Executive ^ branch. Note the many agencies that\are 
implicated in the various aspects of information policy. 
In the final section, we shall introduce the concept of\a 
"Forum" as a major recommendation flowing from this study. 
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Information Technology and the Primary Informatio n Sector 

The axiom is: The more infovmation-^intensive the 
indusinj, the greater the potential impact of information, 
technology. It follows, therefore, that the members of 
the primary information sector are highly susceptible to 
evolutionary pressures wrought by tr>^ information 
technologies. With the intermarriao- uf oreviously 
distant and unrelated industries y tVier3 -^laerges a 
definite "sameness," a technological k^sship. For 
example, many have predicted .that electronic mail and 
electronic funds transfer systems will one day lose their 
■ identity and merge into one system. T'le matchmaker 
information technology. Starting with totally unlike 
industries, we will come to find both mail and money 
transmitted through satellites, sped through microwave 
and terrestrial cable, stored-and-forwarded m computer- 
and delivered on a -high speed terminal in hard copy or 
as a video image. The institutions of financial inter- 
mediation and message delivery will also converge. Rather 
than write and mail checks, we will push buttons on EFTS 
terminals; rather than receive our monthly utility bill, 
we will receive an electronic "notice" on the home 
communication center. 

The same technologies will also alter 'the shape of 
educational institutions, newspaper publishing and the 
media. It is quite unlikely that the members of the 
primary information sector -can remain autonomous twenty 
years hence. And with convergence comes the inevitable 
friction. Who claims what turf? At what price? How is 
the pie to be jealously divided? (Many seem blind to 
the fact that the pie itself is growing by leaps and 
bounds . ) ■ 

Table 11.1 offers a capsule summary of five primary 
information industries — banking and finance, education, 
information utilities, postal ser'v^-ce and publishing. 
A nonexhaustive list of new information technology 
applications is provided for each. Note that this does 
not constitute a carefully designed technology assessment. 
A complete assessment would identify the new technological 
applications in great detail, elaborate on the policy 
issues and carefully identify the loci of Federal 
responsibility. Tha^ task falls outside the scope of 
the present NSF grant. The list does, however, include 
applications that are generally anticipated m the 
literature. ^ 

The Banking & Finance sector is undergoing a most 
remarkable change. E?.ectronic funds transfer systems 
raise numerous issues, as shown in Table 11.1. Note the 
multiplicity of Federal agencies with authority m this 
area. The "information policy issues," which flow directly 
from the new applications, are relatives of more traditional 
banking or finance policy. For example, price stability is 
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a foundation of macroeconomic policy. But the emergence 
of electronic commodity exchanges brings a new perspective^ 
to an old problem. It thus becomes a member of the . 
information policy domain. 

The Education sector has experimented for many years 
with information technology. Some spectacular failures 
were suffered by early attempts to use computer-assisted 
instruction. Recently, •l:^e notion of lifelong learning . 
systems and individual- instruction have gained greater 
support, especially in the area of retraining the labor 
force. 

The Information Utility industry has sprung up 
around the general availability of inexpensive time- 
sharing computers. It is a small industry, but we 
include it because of its tremendous growth potential. 
This industry includes a new class of "information 
brokers," whose purpose is to package information in a 
form which is useful and compact. 

The Postal Servi ce is embroiled in controversy" and 
uncertainty regarding' electronic mail. The basic premise 
of the post — moving pieces of paper through "hail, 
sleet and snow" — is somewhat romantic and of limited use 
Should the monopoly on first-class messages be broken? 
What are the short-term dislocations in shifting from a 
conventional to a digital postal system? 

The Publishing sector is in a similar state, although 
its future is not in critical danger. Information, 
technologies are entering the newspaper and magazine 
industries, changing the way things get done. In the 
United Kingdom, the PTT is experimenting with teletext 
systems, (electronic newspapers) as a major competitor 
to the conventional newspaper. Is this an issue for 
government policy, or is it better handled by market 
dynamics? 

' The primary information sector includes 21 major 
industries; only five are treatsd in Table 11.1. The 
whole story, as it develops in the remainder of this 
century, should prove to be one of major interest. It 
is here that information policy will receive its most 
urgent tests. 



Information Technology and the Noninf ormatio n Sectors 

Just because an industry does not primarily process 
or distribute information, it is not exempt from the 
impact of information technology. 



, BAN'KING AND UUtl 

APPLICATION'S or -umm TECHyoiocy 



INTORyJiTIOK POLICY ISSUES 



LOCUS OF 
EXECUTIVE I!ES?0!JSIBILm 



ELECTRONIC F'JTOS TRANSFER SYSTSX.ISrTS) 
Ir.ccrbank FTS ar,d check cloarim] 

■ Federal Reserve System FTS chock clearing 
Sational credit checking 
Debit/credit cards 

Retail "branch banks" and street corner 
"autotoUcrs" 

Retail shoo automatic tellers 
Intrabank and "national bank" 
corunication systems i MIS 



0 Electronic stock exchanges'-sni----^ 
Electronic co"odity exchanges 

' 0 Cc.:plex financial services to snail 
deoositors 



T:Hnction between SSL's i ctoercial banks; 
oinershiD and control of the EFTS network; 
Conflicts of interest vi:, fiduciary duties; 
Antitrust i:iplications of vertical integration 
m banking; 

Status of electronic branch banks, autotellers i 
Cor,t allocation, pricing of services; 
The Float;, '.iho appropriates the surplus?; ^ 
Interaction betwjin EFTS and electronic mail 
(see Postal Service," Table 1.21 

Enbezzlement, fraud, conputer-assisted crine; 
Liability in case of theft, disruption of service; 

Privacy; confidcrtiali y of personal i business 

records'' ... 
Access to EFTS by sn-.all business, mnority business; 



Lawdori"^ procedures using coTO'.ors; 
Velocity; money supply r,anagen:nt 
pprsonai credit overexteniion; 
'Settling the locus of Federal vs. State regulation; 
Security: encryption, entry identification; 
S'.'curity: who boars tl) responsibility? 
Security; systeii sabotage, ::.as3 failure; 
^i:^o■yxQ sharing; interconnect standards 

0 Price btcbility; fiscal soundness; reliability of 
.^_^;idc:.cc of stock i bond transactions: 
0 PriTel^MvULjtaniV'ilatir-i 
0 i;iual access . """"^"^-^ — . — ^ 



Federal Reserve Board, 
Treasury, FDIC, FSLIC, 
Comptroller of the 
Currency, Electronic Funds 
Transfer Comission, 
Justice [Antitrust 4 
Economics Division) , 
Securities i Exchange 
Comiission, Internal 
Revenue Service 

Justice (FBI) , ns 
FDIC, GAO, Comptroller, 
FSLIC, Fed. Res., FDIC 
National Commissios on 
Privacy, FTC 

5BA', Coirjuerce (Office of 
Kincrity Business Enter- 
prise) 

Justice (F.'ill , IRS 
Fed Res Board, Treasury 



Fed Res Board, CojiTerco 

(NBS) ■ 

FCC, Fed Res Board,' USPS 
SEC 



1 
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EDL'CATIO:; 



A??LiCATic:;s Of iNrwCvViic:; :i::H;;o:,G;;i ' i;;pr,'o',;iT:>'t\' Ki:.in iss'ji'S 



LOCOS 0? 
immi SESPONSIBILITY 



EDUCATIONAL T£:!!\"OLC.iy SVSlTi; 



0 Lifi'lonq learning 

c Use: rutrair.;r.i5 !vcc:t:i"v„,, 
_ . ceruficaticr.l 

0 Toachirq !:r;o cl;:on:cally j:c.:.oloyec 

0 ?ojchir.(;Ni^'.disa»ivantagod, physically 

0 'Jr.ivcri:v [advancoJ co'jrscs, 



■ 0 College, hic: bChocl a:;-:; i:iL:!:,cntjry 
schocls co:putcr t:::«j-iiha::r/i syiitcr.s 

;;::;.ih:c Jtnrc:; sysM:, r;acs i;:c:age 

msiructiOu (PLATO; , 
c I::r;rwr,:verc:ty'Co.v,cri:a [ED'JCOyw 

4li 



i-;ho pay:? How to noasaro cor,ts benefits?. 

0 Lij^atioi:, liC'^Mcy, ]ob :::i;*rovorient; 

0 Lator :jrodi;ct:v:ty, structural une:*:)loviricnt; 

;io::zor.tal i Vertical :?,ob:lity; 
0 Job mtchin^ i satisfaction; red'action in turnover; 

0 urraloya^r.t, labor force :?.o!:ilization ^ 
0 iiard-coro iinu:iinloy:icnt; quaUty of li:e; 

r 

0 Access to advancoj'traiiimq 

0 ;ie'haLilrjticnr'':ecidivisi:' riid^ction 

0 "tevator li:e:acy";^de:iyGtifyinc the co:,piiter; 
advariCod research; cd-jcatior.al ifiD 

0 E:::c:e:it n^ir.t. o: school systems; forecasts i 

rcquirtr^ei^ts; 
0 Library orficier.cy i cost effectiveness; 

copyright i ovnership or irittiUer'ual property; 

res.'iurce-sharing 



0 >!ore effective :nstra::ior.; inpact on the 
'eiv:at:onal labor force 

0 R'jso'jrco-shari.^ij; equalization of opportunity to 
:laiisruo:iS i library facilities 



HEW (NIE), Dot, CPS 

DoL, National Comniission 
on Manpower; National 
Corjnission on Productivity 
ACTION, DoL ' 



HEW m], NSF, C3P, rCC 
Justice (BoP), LSAA 
NIE, NSF ' 

HEW (tllEl, HEW (OE), BLS 

Library of Congress, 
Corjiission on Library and 
Info Science, Ccmce 
(Patent S CopyrightK the 
National Libraries 
HJrf (0£, NIEl 

HEW '(NIEK HASA 
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to 
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TABLE 11.1: INFO^TION TECHNOLOGY AND THE PPIM INFOmTION INDUSTR. . (CORt'd) 



INFORMATIO?! UTILITIE S 
APPLICATIONS 0? INFORMATIOt; TECHflQLCGY 



IlJKCRMATION POLICY ISSU ' 



LOCUS OF 
EXECUTIVE RESPON'SIBILITY 



I^iFOSiaATION STOIIAGE m RETRIEVAL 
General library citauons 



Scientific 5 technical information 
dociaents ' . 

Medical abstracts 

Chemical abstracts 
Pate.nt inforuation 

FINANCIAL SERVICES 

' Accounting i balance' sheet preparation 

Billing, invoicing, i record kac ung 

Investment project simulation 

KEDICAL SERVICES 
Clinic i hospital recordkeeping 

Nutritional advice: individual dietary info 

ENGINEERING SERVICES ■ 
Design analysis (cost, parts, structural. tesU 
Architectural design 

EDUCATICm SSRVICES 
tetcr-assistcd instruction 

rr.fiii^lf vocational, special assistance 



0 Scholarly and general research; 

syste:nati:2tion*for ,the publishing trade 
0 Pronoting diffusion of knowledge; 

dissGiaiaation of public information 

0 Diffusion of medical research findings and 
practice? 

0 Diff'jsion of cheinical research findinqs 
0 Invention and RiD guidance 



0 Access of hiijh-powered nianagerial techniques 

to sinall bu5ine;f:es 
0 Efficiency and stit: ^.mining of record-keeping 

and bureaucratic burden 
, 0 Rapid analysis of investment decisions 

Cw.rdh: issues of liability, theft, privacy 

0 Access of costly techniques by small hospitals 

and clinics, Medicare reporting 5 actg. reqmts. 
0 Preventative medicine 
^c}2£ll' benefit/cost questions, privacy 

'>i^^r:llu' b'.}nof it/cost. questions, liability 
Iir"canrof litigation 



ir.ilmntation of educational , 
"Tcselrch fi^c'inique; individual, self-paced 
a::tonticn; r.fjdon' r.otivation 
Solving ':n:"iUo cd'jcaticnal nrobler.s 



Library of Congress 

NSF, CominercG (NTIS), 
Nat'l Coioission on 
Lib s Info Science 
HEW (taH,Jat'l Lib of 
Medicine) 

Patent i Trademark Ofc. 



SBA 

National Coimission on 
Fed, Paperwork, GAO 



HEW 



DoD [ARPA) 



m (OE, N'lE) 



I 

to 
H 

0^' 
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TABLE U.l: INFOHWIQN TECHN'OLOSf AN'D 'THE PRIMARY INFOHMATIOM INDUSTRIES - (Cont'd) 



' POSTAL SERVICE 


9 

I 1 








LOCUS OF 


AFPMCATIONS OF INFOHMATION' TECHNOLOGY 


INFORMATION POLICY ISSUES 


■ EXECUTIVE RESPONSIBILITY 


ELECTRONIC MAIL 


■ Cpncrallu: 




Message delivery between Postal Offices 


Efficient delivery of transaction mail; 


USPS, Postal Rate 


Message delivery to rijor office 


Urban and rural concerns; 


Cormssion, FCC, .\'ASA, 


buildings 


Uses of satellites and broadband capacity; 


Conmission on EFTS, 


Message delivery to offices and snail 


Interaction'bctwecn electronic nail and 


Fed Res Board, Social 


businesses 


EFTS systems (see 'Banking & Fir.ance/ 


Security Adnin, Trcasuryi 


Message delivery to'houses 


Table 11,1]; 


USDS (Rural Telephone 


CcKcv:illu: combination of satellite, 


Monopoly justification for 1st class carriage; 


Bank) 


microvave, terrestrial and facs^rilo 


Public vs, private vender:*; labor dislocations 


DoL 


hardware systens 


Political '^^♦'renglh of postal unions; 




Financial tran;:actior.s r^ail/EFTS 


Access tD' o'.cctronic nail services; 




■■ Corii:.at::n lf:S and routine ^ail 


Pricing, '.-r^DsidicS'; 




(e.g., utility bills) 


Delivery ~ i.:/'s 




Rural satellite transmission of .ir.ail 


0 Equity ■ 'i' .n centers 


HUD 


AUTOMATED EQUIPMENT 






Sorting, zi? codes;, optical code 


0 Cost effectiveness, quality control • 


USPS 


recognition 






Mailing list fnanagement; pre-sorting 


0 See "Wholesale ^ Retail Trade"; 


National Corrnission on 




0 Privacy i invasion [nuisance rail) 


Privacy 



/ 



PCSLISHING 

"applications of momim tschn'olqgy 



SEHAPAPE RS AXD M:^Gy,I!>ES 
~totc tcrciinal entry (reporter on 
location 

Interactive parallel editing 
Autcsatic pacd' Mfie-up and space 

allocation ' 
. rho!ioconposition 
Conpijier-sonitored printinq presses 
Satellite transmission for parallel. 

orintiJiq 

■ Cor.:;uteri;cd "norgue" storage S ■ 

retrieval 

A'aticnal xue-services i infomation 

■ brwcrs . 

: Information utilities i facsinle 
■trarsi^issions 



3C0KS a:o r-pch t irjmm 

c :'jxt-cdit;ng anc word processing 

systcT.s ■ 
0 ?!;ctocc"pc."iticn 
0 vicrofiche publishing / 



INFOMTION POLICV ISSUES 



"Access : small vs. large newspapers ability to 
afford the tethnology; , 
Localism; impact of national newspapers and 
centralued' editorial staffs; 
Alteration of scope and content o' news coverage; 
Concentration of coranications ownership; ^ 
.Survival of dailies and multiple-paper cities 
Broadband i satellite capacity • 



LOCUS OF 
EXECUTIVE RESPONSIBILITY 



0 See "Postal Service," Table 11.1; copyright 
problems 

0 Substitution by teletext services (e.g. Viewdata! 
■ 0 Efficiency and cost-saving 

0 'Low-cost rcferencvmaterial; 

0 Domestic i international technology transfer 



Justice "(Untitrust) 



FCC, NASA 



Comission on New Tech. 
Uses of Copyrighted 
Material 

<;PC, GSA 



Library of Congress, NSF, 
State (a: 



H 
00 



/ 
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/ 
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Communications networks encourage vertical and 
hjrizontal integration in all industries — manufacturing 
and distributive leading to the emergence of regional, 
national and multinational firms. The far-flung Egyptian 
empire could not have developed had Alexandria not been 
graced with the "new" technologies of paper and ink, 
algebra and written language. On a more modest scale, 
if one took away Sears* and Roebuck's computer netv;ork, 
the marketing giant would collapse into a collection of 
autonomous retail stores. If one stripped the Atlantic & 
Pacific- Tea Company of its inventory control computer 
system, its profit margin would sink below the already 
razor's edge 3%.^ And if one denied General Motors its 
use of process-control automation, numerical control 
machines anc^ automatic inspection sensors, the pricte of 
automobiles would skyrocket. 

The computer is the mainstay of all research and. 
development, from the useful (scientific discovery) to 
the trivial (product differentiation) . All firms are 
now thoroughly habituated to computer management 
information systems (MIS). The uses of MIS are as varied 
as the imaginations of the managers and their programmers, 
and largess of the budget office: inventory control, 
production cost accounting, waste management, revenue 
accounts, personnel records, billing, financial simulation, 
P&L statements, market demand forecasts ,' and the omnipresent 
government paperwork requirements... <> 

The computer is a central fact of the mc lern corporation. 
And if the corporation is geographically dispersed, tele- 
processing is also a fact. Computers now merrily chat to 
each other across continents and oceans. Where satellites 
are'the mode of tranri ' ;:sion, the cost of communication is 
quite insensitive to "distance. It may cost almost as much 
to link a New York and a Boston computer as a New York and 
Paris pair. The telling difference may be, in the discriminatory 
rates imposed by national PT'V's (post, telephone and telegraph 
administrations), whose sense of nationalism is currently 
lagging technology by several decades. 

Tablp 11.2 shows -^ome obvious applications of information 
technology in six il? ^trative sectors: construction and 
housing; energy; fo . and agriculture; health and medicine; 
transportaticn; and v:.iolesale and retail trade. . Some of the 
applications read like Future Shock, others are more familiar . 
Together, they weave an image of a society whose reliance on 
information is" sharpened, and whose production motto is , 
"work smarter." 

The Energy sector has dramatically intensified its use 
of information in the last ten years. Satellites explore 
land and ocean masses for telling signs of hidden resources. 
Computers are used for massive data reduction to pinpoint 
drilling and mining prospects, for resource management, and 
for inventory of stockpiles and reserves.. Corporate policy 
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TMLE n l^mKVM TECMOLOGjAKD THE NONINFO^V-ATIONJECTOR? 



APPLICATIONS OF INFOPJlVjigrrE^'^L 



IIJFOPX^TIO: POLICV ISSUES 



0 Resource exploration by sMellit^ 
(geological structures coal 
and Xil deposits) 

0 Energy Vid sanageaent by ronputer 

■ 0 ccCTnicat\on: romoic exploration crews, 
offshore drilling units, tankers • 

QOil truck fleet: and pipelinR management 
oystems 

0 Renotc sea state sensing . , 

0 Weather forecasting service 
0 Building control & co^'Jnic3tion 
- systens: heat, air-conditioning, lighting 
0 Data processing and reduccion frpm 
exoloration test sites , 
' 0 Refining process control ininicofr.puters 
Sinuiation studies 

ENERGY KIS 
0 ^Federal irventory re?or! inq 

0 Detailed stock & pace reporting • 
(e.g., old oil, interstate" cas) 

0 Geographical distribution and 
stockpiling of resources 

0 Cost controls 

0 Tracts under doveljpnicnt , 
0 ■ Royalty paynient systeni 



0 Energy develcpT,ent 

0 Froicct Independence; . 
c Access to public data or public-subsidized da.a; 

Frocuency spectrun ' 
0 Energy distributio.^i efficiency and equity 
considerations 

0 Energy developinent; 
0 Safety 
0 Specti;.uni 

0 Efficient use of capital; 

0 Tanker safety; 

0 Oil soiU preve.ition , 

0 Basic' Planning of energy dei^and ■ 

■J Soe "Housing & Construction", Table iJ; 

0 Energy conservation ' 



0 Maximizing likelihood of I "hit" 



0 Basic energy planning: 

0 Oe?ende:,cies h critical shortages 

0 Rogulatiori of prices 

0 Encrgency alloca'./:n of energy, e.g., extreme 

\;eather conditions 
0 Inflation control 



ICCL'S OF 

e>:ecutivf ;iESPO" SiBiLiTy 



FEA, ERDA, N'ASA,' Interior, 
iu!s. Gooloqicil Survey) 
FCC 

; interior (various Actains) , 
•DFDA l.!ural Electrifica- 
tion Adminl', NRC, FPC 
FCC 



FEA, ICC, FPC 

Conaerco 

FEA 

EPA, FEA, Comerce (NSSl 
Interior 

Interior 

FEA, ERDA, National Conn'n 
on Fed Paperwork, State 
FEA, CWPS 

FEA 

CKPS 

■Interior 
Interior ■ 
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w 
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/ TABLE 11,2: mmm TECHNOLOGY A\'D THE NQNIN'f'Cl'AlTION' SECTORS - iCo,"'..'dl 



FOOD .IND ARGICuLTUIU'; 



APPLICATIO!.'S OF JNFOR.WICN TECHNOLOGV 



EARTH RESC!j'RC2 (EROS, ERTS) 



Crop i craodity invent6ry, rcpor^ing, 
forecasting 



c Fish s wildlife Mni'toring systens: 
jtock size, movencnt, depletion 

0 Faa aid forest fire detection 
b Disease, plague, insect detection 

and nonitoring 
0 Weather forecoiting- 

0 5'asic ground S oceanic surveys and 
. Jiapi)ing 

0 Monitoring weather modification 
exporinents 



INFOF/'TIOf-' POLICY 'ISSUES 



LOCLT) OF 



Frequency spectrin; ,^ 
Who payj5 for the launch? 
Eccnoniic planning; 

FoiG ']3ting for2ig,n econonies' conditions/ demands 

c Hunting and fishery policy; 
e Law of the Sea; 

0 Prosorvation pf endangered species 

0 Prevention of catastrophic losses ■ 



n Planning; crop selection, irrigation, price 
raovenionts - ' , 

0 Resource exploitation; 
0 Froprrty clair,s 

0 ::,op .production in adverse environments 



FCC, OTP, m 

'm, FW/U.S., Intei-iDi-, 
Farm Credit ,V.i:iir,, ^tate, 
CIA 

State, EPA, Interior 
("ish I Wildlife r,ervi"e, 
Erdangerod Speciivi)' 
Interior (fcest Service) 
'JSDA, Interior 

Interior 

Interior (JJ,S. Geological 
Survey), Ccxerce (N'OAA) 
Coraicrco 



w 
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ccTOicATio;; m dipxCt broadcast 

SATELLITES ~~ 
0 Weather, and natural disaster warning 



0 Media for diffusion of agricultural 
innovation (e.g., horticulture, 
irrigation, husbandry,, sanitation, 
food preservation) 
0 Coordination of airborne fire fighters 
0 Coordination of fishing fleets (yjlRSAT) 



0 Fr. juoncy spectrujn; 
oKhopays?/ 

0 Safe:-;' of persons » pioperty i,i rural areas 
0 "y.cderni:,ation," efficiency, equal access to 
3?ricuiti;r:l technologies 



\: E:ne:rency frequencies 
0 Frevi./jnc.' 



FCC, OTP, JIASA 

v:oa(,her Burea'; . 
State :\ID) 



Coi'wrce (Maritine Adir.in) 



ERIC 
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FOOD A SDvAGRICULT^Hi- -/(Cont'd) 

■ • / < 1' 
0 Cro;j plar.nir,q systa!iis/7 > 

0 I.-ivontory nainteninctf; domestic i 

foreiqn destiMiio.'y' 
0 Pricc ar.d a'aanti:'/|/orec^2^''"'i 

•!'•; 

0 l;;?at rcquicexec^^i (seed, energy, 
cheiJitdls, cqfer.t) 

■ ■■ .1.:'' 
0 Diucjr.ostic and^^plaming iniorrca^ion 

services ( ■ 
0 Advanced genetic research 

0 icor.cnietric research, data gathering 

ar.d -reduction 
0 Consir,.'r inforjiation systems: nutrition, 

retail shopping 
0 cc-.'/Jter controlled environnent 

agriculture (e.g., hydroponics, "tents 
0 Cro3 4 coOTdity elect: inic exchanges 



LOCUS OF 
EXECUTIVE RESPONSIBILITY 



0' Srof n:aix'mont science techniques; 

0 Export policy and ip.pact on daesticinarkcts: 

0 Short igo & surplus detection ^ ^ 

0 Price novement; ^ 

0 Inflation monitoring 

0 Interindustry planning 

0 Federal paperwork requirenents 

0 Efficient production; 

0 Public mfornation for private use; 

0 Search for mragle grains, "green revolution ; 

mate vulnerability 
0 Bisic econbic planning 

0 Consa'ner surplus, fraud 

0 Search for high-yield, food production techniques 

0 Price stability, price ir^aninulation. mdence 
of transaction '''' • 



USOA (Econoraic Research 
S'^rvice) , State, Export- 
Import Bank 

Council on Wages i Prices, 

ais (wpi, CPU 

National Ccninission on . 
Paperwork; USDA 

USDA (Economic Res Svc) 

USDA 

USDA 

FTC, Justice 

USDA, NSF, State 

CoTOdity Futures Trading 
Comission, BLS (WPI( 
CPU 



I 

W 
I 



FRir 



s ropori:: tic tho :iIo 



r:rjl M';jlth caro via satell:t.e rad:: 

I'lo:;; taring of viul signs: in-hOi;p:ul 

o'Jt-pationts 
Ir.jr-clinic cc::Miqtior. a:;d 

du'3r.03tic assiiitar.ee ■ 
Anbulanct and rescue vehicle: 

:OT.njnica!;ia:;, renote diagnostics, 

xr.uorin? vital life signs 
Cjivjr.ication -bet-'^on hospital centers 

arid th'j aged, handicapped, bod*ri:dun 
Emergency networks: epidcir^ic varamg i 

control, natural disaster warning and 

recovorv 



Poison control and suicide prevention 
Center inforitiation 



LOCUS OF . 
EaECGTIVE RESPtNSIBILITY 



ili.wii:. c:iro r,in.;:::/,ition; 

;"l.:;';:(::icy a:.:; oi \wii\::. ii/iur'anci claims; 

an;: cari^i^troj.nic c^ri;; ' 
>:va:y ai;^ con:i;Kt:ality; 
i'A'ikib: 1:1:7 and ;;uc::r:ty; 

'i/L^tjction o: :raii::i:!^!ni ci.:!:;?;: c.q., iinnecu:::iary 
;lrb>;."; j:;d S'artjury, excciislvo in^ho:ipital stays; 
lu:: ruviuw data rilos; 
;:Vjdo:K'i lor :::al;iractice juitii 



Kod'JCtion 0? nuxcmnication ;;i:h nursing staff 
Health caro delivery; 
Social L:^;es of satellites; 
Uao of para;iiedicii 
r>i:gercy response; 

Out patient and visiting nurse services 
!;f:iciency anc; resourcG-sharmg; 



0 



Efficiency;"' 
E.Tiergency response; 
Spcctrm rcqiiironients 
Ouality of life; 
Cost reduction 
Eniergency response 
Civil disorders 



Cn'yiC rcAlu : 

IlEiriHedTcare, Health, 
"*?\esources Adinin) , VA, 
HEH [m], HEW (NIH), 
CSIIA 

Nat'l 'Copission on 
Privacy^ Justice. HEW 



Justice 



HEW (PHS) , AID, FCC 



HEy^, VA 



FCC 



0 Ciiiergency ledical and psychological caro; 
0 Liability problcx.s ^ 



HEK (Admin, on Aging), 
VA 

HEK (C'.nter for Disease ■ 
Centred) , Defenfie Civil 
Preparedness Agency, FCC, 
OTP, GSAC (Federal 
Preparedness Agency) 
HEW (PHS) 



,^ . T^rAOMArrnv Tvrmm m THE immmmjjm - (cont'd) 



HEALTH AND MEPICIN'I. ■ iC' iit'dl 
APPLICATIONS OF INFORMATION TECHl^OLQGY 



0 Renote nediwl education, prever.tative 
Mintenance, self-hel? through TV, , 
video, CATV, 2-way CATV 

0 Nutrition infomation and education • 

rAR TEST AND DIAGNOSTICS .,. 
0 . Automated blood tests 
0 Automated tissue and biopsy disgnosis 
0 Viral identification 

MEDICAL RESEARCH 
0 "Library archives: storage i retrieval 

0 Bioietric data reducti,:n 
0 , National health statistics: data 
gathering i reduction 

0 Health insurance reporting systems: 

clains and settlements 
0 Welfare reporting systems: claims , 

and settlements 



INFOR-WIOJ! POLICY ISSUEj, 



0 Preventative maintenance; 
0 Lpwrcost health care delivery; 
0 Uses or CATV 
0 Preventative maintenance 



0 Cos: reduction; 
0 Error reduction 



0 Advancement of medical science 



0 Paperwork burden; 
0 Fraud reduction; 
0 Cost control 



LOCUS OP 
EXECUTIVE RESPONSIBILITY 



USDA (Food and Nutrition 
Service) 

H (NIHl 



HEW (National Library of 

Medicine) 

HEW (NIHl 

HEW (NlHl 

HEW [Medicare] , OSHA, SSA 
HEW 



w 
I 



ERIC 



